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FREEDOM OF WILL EMPIRICALLY CONSIDERED. 

By John Bascom. D. D. LL. D., President University of Wisconsin. 

It is not our present purpose to present again the proofs of 
liberty in human action. These proofs are so primitive in 
their charater. approach so nearlythe first principles of rea- 
son, that later discussions of them between the defenders of 
philosophical systems do not often subserve any purpose of 
conviction. 

The object we now have in view is a consideration of lib- 
erty as it offers itself in experience, first, in the relation of 
the mind to the brain; and, second, in the reaction between 
the powers of the mind and the products of those powers in 
the world about it. If we were to grant liberty theoreti- 
cally, should we find its exercise possible under our present 
experience? This is the question we wish to answer. 

It will not be amiss to remind ourselves in starting of the 
nature of the interests involved in this discussion of liberty. 
Moral facts are supreme facts in humanisociety. The axi- 
omatic principle on which these rest in the general mind is> 
Responsibility is commensurate with power. This involves 
at once choice as the indispensable condition of virtue. We 
are not considering in morals a balance of tendencies, but a 
balancing of tendencies — a dealing of the mind with tend- 
encies. No adverse statement at this point has weakened 
the general convictions on which morality proceeds, or pre- 
sented itself as more than an ingenious evasion of them. 
Virtue and liberty rise and fall together; whatever the one 
loses the other loses also. 

The same relation belongs to truth and liberty. Truth is 
to be inquired into and sought out. It may be attained, and 
it may be missed. That movement of mind, therefore, vhich 
is to be occupied with this work of inquiry, must be flexible 
and spontaneous; must be at liberty to guide itself by the 
purely intellectual laws of logic. If thought is in any way 
subjected to forces beyond itself it can no longer shape itself 
freely to its own conditions. Conclusions reached under a 
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physical necessity have nothing to do with truth. They are 
facts, not truths. The laws of logic are not laws in this 
sense, the mind must move logically; but in this sense, the 
mind must move logically if it is to reach the truth. The 
implication is that the mind may easily move illogically, 
and miss the truth; that it shapes its own movement to its 
own object; tha;t it is free, and that truth is the reward of 
freedom wisely exercised. 

The beauty of the world involves a like conjunction of lib- 
erty and activity, though less obviously so. Beauty is fitting 
thought and feelings rendered in a form wholly suitable to 
them. Its pursuit involves, therefore, an ideal, and a spon- 
taneous movement toward that ideal. Impulsion and force 
are alien to beauty. Attraction and freedom are of its very 
nature. 

Nor, indeed, does the plain idea of serviceabless — ren- 
dered as man always will render it — lack this notion of lib- 
erty. The world is made up of forces that may be used, and 
of powers in man that may use them. It is made up of the 
fixed and the flexible, and neither term can be lost and the 
serviceable process remain. State the case strictly under 
the forms of empirical forces, and not only do virtue, science, 
art disappear, use also disappears. We use things in this 
higher sense when we shape them to our purposes. We use 
air not when we breathe it spontaneously, but when we fill 
our air-brakes with it. We use water when we convert it 
into pteam in our boilers, rather than when we drink it un- 
der an organic impulse. If the world, both in matter and in 
man, is made up of forces under settled laws of interaction, 
man no more uses matter than matter uses man. If we in- 
clude in the natural what is causal and fixed, and in the 
supernatural what is free and flexible, the natural can 
never be in any way handled or interpreted or used without 
the supernatural. Whenever interpretation reaches either 
comprehension or use it must do so by virtue of the super- 
natural, and in behalf of the supernatural. To these ideas 
of knowledge and of service the one is as necessary as the 
other. The knowing and using agent is not at the same 






TRANSACTIONS 



WIBCONSIN ACADEMY 



Sciences, Arts, and Letters. 



VOLYl. 1881-83. 



PUBLISHED BY AUTHORITY OF LAW. 



^^^ 




MADISON, WISCONSIN: 
DEMOCRAT PRIMIXG COMPANY, STATE PBIN 



TRANSACTIONS 



WISOONSIlSr ACADEMY 



Sciences, Arts, and Letters. 



YOLYI. 1881-83, 



PUBLISHED BY AUTHORITY, OF LAW. 




i 



8 Wisconsin Academy of Sciences^ Arts and Letters. 

and motor activities. The sensor and motor terms ^re as 
omnipresent in inquiry as are the two poles in an electric 
current. Still more if possible is this true in the use of 
words^ the most intimate and constant means of thought. 
When the words of others direct us, they become sensor 
impressions that call for careful attention. * When we our- 
selves guide our thoughts by words, they are either distinct 
motor terms or quasi'inotoT terms. 

All acquisition commences with language and seeks its 
constant aid, and as language has a definite cerebral term 
involved in its use and expression, we find in this fact an 
occasion for a consumption of nerve-tissue in all mental 
action. Children, if circumstances admit the habit, prefer 
to study aloud; that is, to aid the comprehending process by 
a full use of its counters. If the habit is inconvenient, the 
pupil will often move his lips without emitting any sound. 
He still finds the incipient utterance of the accompanying 
words a help to the mind. Some adults are aided in under- 
standing a book by reading it aloud. All persons observe 
the much greater clearness of thought which follows the 
utterance of one's conclusions or the writing of them. 
Even dreams frequently lead to talking in sleep. All these 
things show that it requires considerable effort on the part of 
the student to reduce the language which he employs in 
thought to its lowest terms in nascent expression. 

A little attention to our mental processes will show us 
that language never disappears in thought, but that our 
most silent processes still go forward by its aid. This de- 
pendence of thought on expression is also well illustrated 
in the education of mutes. '^Though the deaf-and-dumb 
prove clearly to us that a man may have human thought 
without being able to speak, they by no means prove that 
he can think without any means of physical expression. 

. . . Herein lies the necessity of utterance, the repre- 
sentation of thought. Thought is not even present to the 
thinker till he has set it forth out of himself. . . . The 
deaf-and-dumb gesticulate as they think. Laura Bridg- 
man's fingers worked, making the initial movements for 
letters of the finger-alphabet, not only during her waking 
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thoughts but even in her dreains. . . Heinicke gives a descrip- 
tion of the results of his teaching his pupils to articulate^ 
their delight at being able to communicate their ideas in a 
new way, and the increased intelligence which appeared in 
the expression of their faces. . . . The teachers of Laura 
Bridgman used to restrain her from making inarticulate 
sounds, but she felt a great desire to make them, and would 
sometimes shut herself up and ' indulge herself in a surfeit 
of sounds/ But this vocal faculty of hers was chiefly exer- 
cised in giving what may be called name-sounds to persons 
whom she knew, and which she would make when the persons 
to whom she had given them came near her, or when she 
wanted to find them, or even when she was thinking of 
them. She had made as many as fifty or sixty of these 
name-sounds."* These cases indicate the aid which the 
mind immediately receives from any method of expression, 
and the consequent pleasure it takes in it. 

Deaf mutes are accustomed, in acquiring their lessons, 
to spell out the results on their fingers. The training of 
imbeciles opens with an effort to give them a better control 
of their hands, their senses, and their organs of speech. 
Impotence, vagueness, uncertainty in these directions are 
the expression of kindred mental qualities. One who does 
not articulate words well finds difficulty in recalling them. 

When a name we have forgotten is rightly articulated we 
recognize it at once. Language is the full realization to the 
mind of its own activity. We are also to bear in mind the 
greater fatigue which attends on thought when it receives 
full vocal utterance, as in oratory. The accompanying activ- 
ity of the nerves and organs of articulation with the neces- 
sity of continuous and rapid expression often make the 
fatigue very great. This labor is also much increased if the 
subject discoursed on is one whose vocabulary we have not 
fully mastered, or if the discussion is carried on in a lan- 
guage with which we are not perfectly familiar. 

On the other hand, an exact but familiar process, as the 
multiplication of large numbers, is much more trying if we 
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are compelled to carry it on mentally, and are not allowed 
visible counters. In this case the steps are no more diffi- 
cult, but the difficulty of retaining them is greatly in- 
creased. Mere reverie, in which the transitions are very 
loose, is restful rather than fatiguing. 

It is an ultimate fact in neurology that connections once 
established in images or in actions, become increasingly 
easy and spontaneous. The power to utter words by rote, 
into which complete memory is constantly passing, is plainly 
the result of nervous and muscular training. Literary mat- 
ter which has just been learned can be repeated but slowly 
and hesitatingly. A repetition on successive days greatly 
increases the facility of movement, and a repetition at dis- 
tant periods very much strengthens the hold of the mind. 
We often render aloud lines of poetry, giving full sway to 
the rhythm, as a means of recalling one or more missing 
words. The loss of memory by disease and its restoration 
of health find explanation in these neural connections. More 
recent occurrences suffer most from this loss of recollection, 
and the power of memory returns jby first regaining more 
distant events, those whose connections have been f ullj 
established in the nervous system. This method of restora- 
tion is made plain by the simple fact that memory is supple- 
mented by vital connections in the nervous system of 
perceptions and of actions. A memory which easily lays 
hold of an idea, but retains with difficulty the precise words 
in which it is stated, is doubtless to be explained by diver- 
sity in the cerebral conditions of language; as much as is 
hesitancy in speech as contrasted with volubility. Memory 
is evidently much modified by the fact that it so of ten in- 
volves the physical condition of expression. 

More than one instance of this kind has come to my 
knowledge. A person, awakened from a deep sleep, has re- 
called certain thoughts that were present to the mind, and 
also words that accompanied them. Giving the subject 
closer atention, he has been surprised to find that the words 
did not belong to the thoughts, but seemed to have been 
evoked vaguely by them. The thought-process stirred the 
faculties of expression without controlling them. In like 
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manner sounds that enter the ear are distorted in dreams 
80 as to suit the circumstances of ^the dream^ rather than the 
external fact. Both of these results indicate a momentary 
separation between the thinking process and the organs of 
expression and preception which accompany and sustain it. 

The hesitancy and diflBculty with which the mind sometimes 
meets in trying to recall a word seems to lie in the feeble 
hold of the memory on the one side, and the inability of the 
mind to guide the organs of utterance on the other. The 
image of the written word and the sound of the word are 
both partially present, and both fail of perfect form. TJius 
one may have uttered yesterday a difficult sound, and have 
lost to-day the power of repeating it. 

If we allow an exact correspondence between cerebral 
condition and pure thought, we confound the distinction 
between instinct and reason. Instinct is plainly character- 
ized by a direct connection of external stimuli with appro- 
priate actions; the transition being, however, more or less 
protracted, and united with the ordinary variable experi- 
ences of life. Reason, under the view now combated, would 
be simply an extension of instinct, whereas it manifests 
itself not only as a new combination of powers, but also as 
one that is constantly setting instinct aside and reducing it 
to its lowest terms. 

This theory of an exact correspondence between cerebral 
states and rational activity makes no sufficient and no 
plausible provision for the growth of rational powers. 
Cerebral states and cerebral actions are not inexhaustible. 
If a distinct combination is demanded by each distinct 
thought, and if memory requires the preservation of these 
combinations, the capacity of the brain would be steadily 
exhausted by its development, and we should experience in 
reason, as we do experience in instinct, limits to mental un- 
folding. So small a substance as the brain cannot, in its 
molecular states, be the counterpart of the entire universe 
in all the actual and possible relations of its parts. There 
must be some limit to the discursus of reason if each 
thought appropriates a definite portion of a limited power. 
The theory is unreasonably complicated, and in that degree 
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improbable. It would also imply increased difficulty in the 
acquisition of mental power^ when the facts disclose in- 
creased ease. Nor is it any relief to this embarrassment to 
say that the special senses, like the eye, g^ve the mind very 
complex impressions by an equally complex organic state. 
The image of a landscape is displaced by each succeeding 
image. The eye is a specialized organ that has been de- 
veloped to its present power by stages of growth that date 
back almost to the beginning of animal life, and yet its maxi- 
mum power is represented in the reproduction of a single 
laiidscape, with very great limitation of distinctness of 
vision beyond the immediate centre of observation. The 
method and degree of reproduction in the eye and the ear 
give no color of plausibility, but the reverse rather, to the 
supposition that the cerebrum has in its molecular action an 
exhaustless representative and retentive power both in the 
regions of imagination and of abstract thought. 

Mathematical truth and all exact knowledge lead to the 
opposite conclusion. Cerebral states as physical effects can 
never be the precise counterparts of each other in different 
brains. No truth, therefore, dependent on such states could 
be absolute and universal. Some kind of color-blindness 
would sooner or later show itself in all directions. 

The deductive reasons already referred to come in to con- 
firm this conclusion of the relative independence of pure 
thought in an unmistakable way. No physical relation can be 
the equivalent of logical convictions; and no convictions 
can be merely physical effects. The two lines of law are 
not parallel, and cannot be made the counterparts of each 
other. The conditions of thought are not those of force. 

We may then pass all strictly physical experience as in- 
deed giving limits to liberty and sometimes limits crowding 
very close upon it, but limits that never abolish it as long as 
thought remains. We turn now to our intellectual experi- 
ence in its relation to freedom. 

Men start with a balance of powers and a bias of disposi- 
tion which are not easily modified or resisted. This natural 
disposition is the result of primitive passions and tastes that 
are stubborn facts by no means to be wiped out by a simple 
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choice, nor indeed altogether to be rooted out by the most 
faithful and continuous effort. A portion of these procliv- 
ities may be atttributed to physical inheritance, and a por- 
tion to original endowment. For our present purpose we 
need not strive to settle the balance between them or even 
stop to enforce the existence of the second constituent. The 
position of the individual in reference to liberty is not much 
altered whether his first make-up comes to him by descent 
or by gift, or by a combination of the two. The stubborn- 
ness of these first tendencies experience clearly records. 
Those who have the training of children attach great im- 
portance to parentage and antecedents. Even in the 
earliest instruction these forces make themselves felt. The 
parent and the teacher are constantly aware in the same 
household of diversities of temperaments and tastes as 
fundamental considerations in discipline. It is true that 
much more can be done in shaping these forces early in life 
than later in life, but they can at no time be overlooked, and 
will often undo unskilful and even skilful labor in a sudden, 
resentful way. 

It is also to be remembered that the moral inheritance of 
early surroundings and discipline so adds itself to, and in- 
corporates itself with, primitive endowments as to be prac- 
tically inseparable from them. By the time a young man 
begins to come within the range of his own personal freedom 
a composite stream of strong currents has him in hand. He 
need not lose time to inquire how he came by his inclina- 
tions, whether by native endowment, by physical inherit- 
ance, or by direct instruction ; to guide and shape these 
energies, already realized in volume and direction, becomes 
his sufficient labor. The limitations of liberty are, there- 
fore, very obvious and very great. They are allied to those 
of a gunner whose position and piece are given him. Said 
an active boy in answer to the complaints of his sluggish 
companion, ** I do not walk so fast on purpose, I cannot help 
it." If we look at the limitations of liberty in reference to 
the immediate actions that are to follow them, we may re- 
gard freedom as not having much to do with the ordering 
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of life. Indeed, hasty reasoners often come to this con- 
clusion. 

A restriction closely concurrent with this of primitive dis- 
position is that of habit. We all become increasingly aware 
of this restraint as we advance. We are not simply ham- 
pered by physical habits, but by intellectual ones also. The 
lines of thought we have taken up we pursue with increas- 
ing ease, but we are at the same time more and more reluct- 
ant to accept new ones. In youth we were adepts in 
mathematics or quick in languages; in middle life we disr 
cover we have much narrowed these powers by disuse. We 
have passed the point of indifference in reference to any 
class of, attainments, and find them all positively easy or 
positively hard. 

The convictions we have reached, especially those touch- 
ing action and character, personal, social and religious^ 
though they themselves may have grovm up in the exercise 
of liberty, are still limitations upon it. Especially is this 
true if a dogmatic spirit enters into them and we regard our 
opinions as finalities. 

What Lanf rey says of Napoleon is capable of much wider 
application. He is speaking of wilfulness — which is really 
the want of well-ordered will — as united with very great 
intellectual powers. " The studied frenzy of a calculating 
mind is without remedy, because it does not depend on a 
sentiment, but on the very form of the intellect itself." This 
is true of all mental activity in proportion as it becomes deep 
and narrow. The life fiows on in it as a river in a canon, 
not merely beyond flexion, but for the most part beyond ob- 
servation. A dogmatic intellect does not simply open before 
us one way, it systematically closes up all other ways. 
Dogmatism is a universal loss of liberty, and most of all in 
the inner life of the mind. 

^he remoteness of primary principles from the truths 
which flow from them leads to the same result. Most of the 
discussion by which the current of empirical philosophy is 
resisted in our day goes for little or nothing. It lies far out 
among marginal truths, and can find no acceptance with 
minds adversely disposed, and rarely leads to a fundamental 
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renovation of thought. A boy sits upon the bank of a stream 
and gives his slight boat an impulse up the current; it soon, 
returns to him, because the water flows in the opposite di- 
rection. The tidal movement of many minds is something 
not often comprehended, difficult to be resisted, and hard to 
be overcome. While the questions involved are questions of 
reason, the questions are very many, and the reasons very 
many, and are arrayed like armies. Single men or single 
regiments of men, can no longer wage successful war. 

Another restraint which overtakes freedom in its unfold- 
ing is that which arises from the accumulating force of feel- 
ings and of social relations. It is thought that the minds of 
women are less open to the force of reason than those of 
men. So far as the assertion is true, it is largely due to the 
emotional energy which characterizes them. This medium of 
thought refracts and colors the light on all personal topics, 
till a presentation is insensibly reached that suits the temper 
of the inquirer. Light is full of all colors, and will yield 
them all according to our analyzing prism. Wise men find 
that in dealing with the foibles of others they must not ex- 
pect to remove them, but rather to'^accommodate themselves 
to them. Friends that undertake thoroughly to correct each 
other will soon reach aversion. Refractions that belong to 
the very atmosphere of the mind itself must be patiently 
borAe. It is far easier for those who see these disturbances 
of vision in others to endure them than for those who suffer 
under them without recognition to remove them. 

Not only are the feelings themselves very persistent forces, 
all our social relations become objective provocations to 
them, renewing them constantly and with great energy. 
As we interpret society to-day we interpret it to-morrow; 
and it acts on us vigorously to perpetuate ruling impressions. 
Hence it is not our own emotional atmosphere simply, but 
the atmosphere of the world we live in, that is unbraiding 
the light for us, and casting sombre or brilliant colors on 
the objects about us. To these physical and intellectual 
restrictions are to be added secondary ones which arise from 
their interaction. Disease, fatigue, old age, success, failure, 
predispose the mind to certain judgments which are not eas- 
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ily cast oflf. The unsuccessful man becomes untrustworthy 
in his opinions. 

We care not to trace these limitations further, bui wish 
leather to inquire how they leave the problem of liberty. So 
profoundly are some minds impressed with these subtile and 
overwhelming influences that human liberty sinks out of all 
high estimate. Life seems but a painful beating of the 
waves of the ocean by a swimmer who must ultimately sink. 
Constraining forces are of the most pervasive and insinu- 
ating order; they are often nearest us when we think least 
of them, and bind us most when we seem to ourselves most 
free. 

Accumulative impressions, like those now brought forward, 
require corresponding care in the search for compensatory 
considerations or they quite conf ouud the thoughts. We are 
too much accustomed to think of liberty as the immediate 
casting off of restraint, and as efficient, therefore, in the 
degree in which this is accomplished. This is fax from the 
truth. The value of liberty lies in its power to work under 
and with invariable and permanent forces. If liberty in- 
volved mobility simply, it would lose its possessions as fest 
as it gained them. The air is mobile, and for that reason its 
distribution of parts has little interest. We can carve noth- 
ing out of it and record nothing on it. Rocks are compar- 
atively immobile, and immediately they become material in 
many forms of work, while their distribution is an important 
fact. If results followed on after vagrant wishes, choice 
would gain apparent power, but would suffer immense loss. 
The thing done would be as quickly undone, and the clash 
of choices would be as idle as the collisions of winds. In- 
deed, there can be but one Aladdin with his* magic lamp. He 
alone must be left to act on things fixed and permanent for 
all but himself. A pair of them would subvert the world, 
become spirits with invulnerable bodies who could settle 
nothing in conflict. 

The resistance which burrounding conditions offer to lib- 
erty represents the strength and tenacity of the material at 
the service of the mind, and is a question simply of the right 
degree. If the resistance is slight, the gains are slight; if 



Freedom of Wdll Empirically Considered. 17 

the resistance is great, the labor must be great, but so also 
may be the results. 

Now the individual and the race encounter in the exercise 
of freedom two lines of resistance: that offered by matter 
and that offered by the mind itself. The first of these is, in 
the strictest sense, the coherence and firmness of material. 
It is the oflSce of mind, availing itself of inorganic and 
organic laws, to permeate matter and hold it to fixed and 
extended service. The most complete illustration of this is 
the human body, penetrated in every part with nerves of 
sensation and action, and so becoming not itself merely an 
arena of mind, but a powerful instrument of mind, operating 
by means of it freely in the physical world. To complete 
this mastery of mind over matter, to establish it as a settled 
intellectual dynasty, is what wise men are about in the world. 
Now material laws are sufficiently pliant to thought to make 
this labor possible, and sufficiently resistf ul to make the 
gains of infinite worth when secured. Men soon learn that 
mere vaporing accomplishes nothing, but they also learn that 
skill and patience are surprisingly effective. The stream 
does not flow like water, but it flows like a glacier. It can 
hardly be said that the physical material offered the hand of 
man is so intractable as to waste liberty; it has rather that 
degree of tractability which stores liberty. 

But the second line of resistance is one of equal interest — 
the restraints which the laws of mind offer to mind. It has 
been found a universal social law, that if freedom is to grow, 
wisdom and virtue must grow with it. It is the same truth 
we are contemplating in the limitations of liberty within 
the mind itself. The agency slips away from the agent un- 
less the agent masters himself also. While man is held 
back from the control of the physical world by laws within 
that world, he is equally held back by laws within himself, 
and the two sets of laws must be handled together and 
mastered together; otherwise the movement will soon find 
arrest. When the mind stagnates within itself its external 
force is lost also. 

What do the limitations of freedom which we have found 
arising within the mind itself signify but this, that the grow- 
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ing points of intelligence and virtue must be carefully main- 
tained? If these are lost, freedom is lost. The mind settles 
down under fixed opinions, becomes subject to an unbroken 
sequence of feelings, and accepts the social sentiments that 
prevail about it. 

The one condition of freedom is to maintain unimpaired 
intellectual activity in all directions of action. This alters 
the horizon, varies the grounds of effort, breaks up and sub- 
ordinates habit, and holds in arrest the aggression of other 
minds. The mind that ceases on any topic — for instance, 
on that of religion — from fresh intellectual activity has 
turned down the light by which it should be guided, and it 
is only fortunate, therefore, that it begins to fall into a cal- 
culable routine of action, that it does not go plunging on 
with nothing to direct it. When the buds of a tree cease to 
shoot the leaves may come and go for awhile with the sea- 
sons, but the constructive life is arrested. The limitations of 
liberty do not show the power of man to be nothing, but only 
\ that there are moments, places, and ways of its skilful ap- 

plication. 

We are not to conceive liberty in men as a gigantic power, 
easily executing its purposes and holding fast results with a 
firm grasp. We all start under conditions alien to qurselves, 
organic influences, educational influences, social influences. 
Here is a young man brought up on a farm to hard labor, 
close economy, and a limited intellectual horizon. External 
circumstances and parental precept and example have con- 
curred in deepening the ruts in which he is slowly moving 
onward. None the less it is possible that some new activity 
shall come to his thoughts, that he shall of a sudden 
say to his astonished father, on the occasion of some new 
exaction, " I do not think so." From that moment he may 
begin to break the cords that have bound him, and, in the 
progress of years, get to himself new incentives with a new 
outlook. Motives have force, not in themselves, but in rela- 
tion to the mind to which they appeal. Change the mind 
and you change the motive. When a man thinks to some 
some new purpose the chains of custom drop off him. Ev- 
ery man, in his experience, is liable to share the astonishment 
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of the father, when his son says to him for the first time, " I 
think differently." As a man thinketh so is he. Here is a 
pivot of revolution which no external facts can control, but 
upon which they in turn are dependent. If we introduce 
liberty in human action at this centre of thought, and leave 
it to extend itself by a steady modification of internal con- 
ditions, and to maintain itself by fresh acquisitions, freedom 
is reconcilable both with the theory of life and the facts of 
life, and is seen to be the one siijnificant factor in them both. 

If there is a slow accumulation of circumstances about 
one which hedge the way, the fact is due to the passivity of 
the mind in the ripening of events. If the mind is active 
and watchful, this infinite division of particulars, this slow 
gathering of diflBculties are in favor of liberty. By foresight 
and effort the mind increases its powers of resistance and 
guidance. The problem of life is indefatigable will at war 
with unwearied forces, but forces can be divided against 
themselves, and enlisted on the side of will. 

While spontaneity exercised in thought — and in this way 
productive of light — is the condition of continuous freedom, 
the condition of the condition is virtue, feelings that turn on 
and subordinate themselves to the truth. If the intellectual 
movement is not honest in its incipiency it shortly fails of 
thoroughness. It is not light alone that is the efficient con- 
structive force in the green tissue of leaves; it is light and 
heat. It is not truth alone that maintains the vitality of 
growing points in the mind, but truth and feeling. Feelings 
that are alien to the facts soon alter our conception of the 
facts, and so the facts shake us off and escape us. We 
are not masters, because we have lost the true word of com- 
mand. 

Personal liberty is like liberty in the state. Its safe pos- 
session is one of profound obedience to deeply implanted 
principles. It is not, therefore, the less liberty or of less 
worth. On the one side the very condition of strength is a 
struggle with domineering tendencies, and on the other their 
steadfast government under new conditions. Liberty is a 
movement from law to law, each succeeding law being 
higher, bro^.der, more inclusive, and more fortunate. 
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The value of liberty is that it enables the mind freely to 
conform to law. The liberty that does not pass instantly 
into law is like the seed that is not sown in the soil. It abides 
alone. Liberty that confines itself to its narrow field, that is 
content to knit skilfully together the past and the future at 
the one plastic point, the present, is not weak, it is well-nigh 
omnipotent. It only requires long times and large spaces in 
which to unroll its power; it merely calls for material of 
every order and the union of every law by which to record 
its work. There is no reason in any limitation of liberty 
why, under the laws of inheritance, man should not in time 
walk the earth with the bounding life of an archangel, gov- 
ern it with the strength of an archangel, and take home its 
thoughts and feelings to the pure and serene experience of 
an archangel. 

The one law of this progress is continuous intelligence and 
virtue. 



THE INCREASE OF INSANITY. 

By A. O. Wright, Secretary of the State Board of Charities and Reform. 

The United States census of 1860 showed in the state of 
Wisconsin 283 insane persons. The census of 1880 will show 
probably about 2,000. This is not an isolated fact. An in- 
crease of insanity is shown by these two enumerations in 
the twenty years from 1860 to 1880 in every state of our 
Union, and in some of them as great an increaee as in Wis- 
consin. Is the increase a real increase, and what are the 
causes of it? 

I. This is not all a real increase. The census of 1880 was 
taken much more accurately than ever before, and this in- 
creased accuracy shows itself especially in the enumeration 
of the defective classes. The United States deputy marshals 
were sometimes careless in counting the numbers of popula- 
tion, and much more careless in gathering such special sta- 
tistics as those of the defective classcjs. Their sins were 
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generally of omission rather than commission, and therefore 
the more accurate methods of the last census caused an ap- 
parent increase in the number of the insane, as of all the de- 
fective classes. Thus this census will show in Massachusetts 
one insane person to every 338 of the population instead of 
one to 350 as before supposed. 

II. An apparent increase of insanity is caused by the 
wider definitions of insanity given nowadays by physicians 
in charge of insane hospitals. A wide range of diseases of 
the brain and of mental and moral perversions is now called 
insanity, which formerly would have been called nervous- 
ness, or eccentricity, or wickedness, as the case might be. 
Consistently with this theory an expert witness lately testi- 
fied in the Guiteau trial that one in five persons on the aver- 
age.are insane. The effect of these teachings has been to 
cause many persons now to be considered insane who form- 
erly would not have been so considered. The disease or the 
mental or moral perversion would have been there, but it 
would not have been called insanity. The increase of insan- 
ity from this cause is like the astonishing increase of some 
cities, made on paper by taking in outlying suburbs. 

III. A very large apparent increase of insanity has been 
made by the better care now taken of the insane than 
formerly. The barbarous treatment of the insane which 
lasted as the rule in Wisconsin down to about 1860, when 
the State Hospital was fairly opened, and after that in most 
jails and poorhouses until after the State Board of Charities 
and Reform began their work of improvement of those in- 
stitutions in 1870, and which is still found in a few places in 
this state to-day, tended to greatly shorten the lives of the 
insane. Living in filth and squalor, chilled by frost and 
scorched with heat, given too little food and drink, shut in 
dark, damp dungeons away from the healing beams of the 
sun, they died rapidly. Now, under humane treatment, 
with proper food, warmth, exercise and fresh air, the chronic 
insane live at least as long as the average of mankind. 
There is little in the mental disease itself to destroy life, and 
people cared for according to the laws of health in hospitals 
and county asylums are less liable to disease and death than 
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those who are free to neglect their health outside of insane 
asylums. Now this process of preserving the lives of the 
insane has been going on in this state for the last twenty 
years with the inevitable result of increasing the number of 
the insane. For while as many have been becoming insane 
as ever, fewer have been dying cflf, and thus the number in- 
sane alive at any given time is growing greater. 

IV. Another cause of the increase of insanity is the in- 
crease of population. Wisconsin has increased from 775,000 
in 1860 to 1,315,000 in 1880. While the population has nearly 
doubled it is not wonderful that the number of insane should 
increase also. 

V. An important cause of the increase of insanity in 
this state is that Wisconsin is passing from a new state to 
an old settled state. The first generation of pioneers who 
settled the southern part of the state are passing away. 
When they came here, they were usually people of vigorous 
health and in the prime of life. Like most settlers of a new 
country they left their defective classes behind them. There 
were few insane among the immigrants who c^tme first or 
among those who have followed them since from the eastern 
states or from foreign lands. The cases of insanity we have 
had have mostly been produced upon our own soil. Now, 
bearing in mind the great part that heredity has in produc- 
ing insanity, it is plain that a body of immigrants 
selected for healthf ulness of body and mind, as nearly all 
immigrants are, will have less insanity for several genera- 
tions than the people of an old settled country. The ratio 
of insanity to the population will show this. The census of 
1860 shows insanity in the ratio of one insane person to every 
2,740 of the population. A census which I haye recently 
taken of the insane under public care which is at least as 
imperfect as that was, because it gives only those 
under public care, and not those cared for at home, 
gives a ratio of one insane person to every 743 of the 
population. This shows a sufficiently rapid increase in 
the ratio of insanity. But the same census when shown by 
counties as in the subjoined table, and illustrated by the 
map which I have prepared, shows very clearly that the in* 
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crease in the ratio of insanity has been in the older settled 
counties. Thus the same law is at work within the state as 
between the counties which is at work upon the state at 
large. 

When the results of the United States census of 1880 in 
regard to the insane are published, there will probably be 
about 2,(X)0 insane shown to be in the state or one to every 
656 of the population. 

Of the five causes for the apparent or real increase of in- 
sanity, we may suppose that hereafter we shall have as 
accurate returns of insanity as the nature of the subject 
admits of. While it is questionable whether certain persons 
are insane or not, no one can count the insane with entire 
accuracy; but they will be hereafter counted as accurately 
as possible. The second cause in the wider definitions 6f 
insanity has gone about as far as it is likely to go in increas- 
ing the number of the insane. If anything, there is likely 
to be a reaction as the result of Guiteau's trial, and of other 
causes, to narrow somewhat the definition of insanity and 
thus slightly reduce the number of those called insane. The 
increase of insanity caused by the more humane treatment 
and therefore longer lives, is, we may trust, a permanent 
increase. Rather than resort to the old, barbarous methods, 
it would be far better to give these poor creatures the euthan- 
asia afforded by an overdose of laudanum. If they are to 
be killed off, let it at least be done without unnecessary 
cruelty. But though the increase in the number of insane 
from this cause is doubtless a permanent one, it will not be 
as rapid in the future as in the past. 

When the expectation of life among the insane has once 
been permanently lengthened by more humane modes of 
treating them, they will not continue to accumulate forever, 
but will die off as before, only at a greater age. We have not 
yet reached the end of this change for the better in the treat- 
ment of the insane. But when we have done so, then this 
source of increase will soon cease. The increase of popula- 
tion in our state will doubtless go on, but at a slower rate, 
and with it necessarily that increase in the total number of 
insane which goes with it. The increase of insanity, which 
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arises from our state becoming an old settled state, will of 
course keep on until we attain our fair average. 

What that average is becomes then an interesting question. 
In Massachusetts, as I learn from Mr, F. B. Sanborn, who 
has charge of that subject there, the rate of insane to the 
population is about one to 338. In Scotland it is about one 
to 290. IE we assume that we shall reach the ratio of one 
to 500 under public care in twenty y^ears more, and shall 
have a population then of 1,600,000, both low estimates, we 
must expect in IftOO to provide for at least 3,200 insane 
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If supported in state institutions at anywhere near the 
rates these institutions now cost, the charge to the public 
will be at least $640,000 annually, besides $3,000,000 for build- 
ings, a burden which the state will find it diflScult to bear. 
This whole question is one which is now pressing on us for 
solution and which deserves the attention of every philan- 
thropist and every statesman. 

TABLE SHOWING INSANITY IN WISCONSIN BY COUNTIES, 1884. 



Counties. 



Adams 

Ashland. .. 

Barron 

Ba3rfield.. . . 
Brown ..... 

Buffalo 

Bumt>tt . . . 

Calumet 

Chippewa . 

Clark 

Columbia . . 
Crawford . . 

Dane 

Dodge 

Door 

Douglass 

Dunn , 

Eau Claire . 
Fond duLac 

Grant , 

Green 

Green Lake 

Iowa 

Jackson 

Jefferson 

Juneau 

Kenosha 

Kewaunee . . 

La Crosse 

La Fayette . 
Langlade. . , 

Lincoln 

Manitowoc . . 



■e a o 



8 



4 

1 

44 

5 

8 

17 

11 

14 

40 

11 

89 

67 

11 

1 

20 

26 

78 

59 

37 

12 

41 

18 

58 

16 

21 

12 

37 

25 



1 

62 



•sis 



825 



1,756 
564 
775 

3,106 

1,047 
978 

1,408 
765 
700 

1,422 
598 
685 

1,059 
655 
841 
769 
660 
641 
587 

1,207 
576 

1,020 
554 
974 
644 

1,316 
732 
851 



Counties. 



2,011 
605 



Marathon 

Marinette . . . 
Marquette .. 
Milwaukee. . 

Monroe 

Oconto 

Outagamie . . 
Ozaukeee . . . 

Pepin 

Pierce 

Polk 

Portage 

Price 

Racine 

Richland ... . 

Rock 

St Croix 

Sauk 

Shawano 

Sheboygan . . 

Taylor 

Trempealeau 

Vernon , 

Walworth 

Washington. , 
Waukesha . . , 
Waupaca. . . . 

Waushara 

Winnebago.. 

Wood 

State at large 






8 

5 

9 
240 
21 
18 
42 
19 

7 
21 

9 
14 


87 
11 
53 
13 
25 

9 
54 

1 
15 
23 
50 
37 
46 
29 

9 
54 
10 
47 



Total 11,773 



o .. 

*- d . 



2,140 

1,786 

990 

572 

1,029 

547 

684 

814 

889 

845 

1,112 

1,266 



886 

1,652 

733 

1,458 

1,149 

1,152 

683 

2,311 

1,148 

1,010 

525 

634 

629 

723 

1,410 

751 

898 



743 



26 Wisconsin Academy of Sciences^ Arts and Letters. 



THE INCREASE OF INSANITY. 

SECOND PAPER. 1882. 
By A. O. Wright, Secretary State Board of Charities and Reform. 

Last year I presented to the Academy a paper upon the 
increase of insanity in this state, in which I gave a census 
of the insane under public care,, by counties, the first ever 
made in the state, showing that we had then 1,773 insane 
persons under public care or one to every 742 persons in the 
state, and predicted that we should probably reach the num- 
ber of 3,200 insane in the state by the close of this century. 

I have completed another census of the insane under pub- 
lic care, and am able to give statistics for this year. 
There were on September 30, 1882, under public care in this 
state, 1,913 insane persons. This is an increase of 140 over 
last year. If the same increase occurs for the next eighteen 
years, or until 1900, we shall have about 5,000 insane per- 
sons at that time under public care. 

On the supposition that we shall have about 1,600,000 pop- 
ulation at the close of the century, that would be one insane 
person to every 320 of the population, or not far from the 
proportion of Massachusetts. 

But it is not likely that the increase during the whole pe- 
riod will be so rapid, or the number of insane at the end of 
the century so great as these figures seem to show. In all 
probability insanity will continue to increase until eventu- 
ally we reach the ratio of Massachusetts or even of Scotland, 
one to 290. But this increase will be by a continually re- 
tarded ratio. As the number of the insane increases, the 
rate of increase will grow less, until some fixed ratio is 
reached, from which the variations will be slight and tem- 
por9,ry, as long as the conditions of society remain the same. 

The increase, or in some cases, decrease, of insane by 
counties, is shown by the following table: 



The Increase of Insanity. 



27 



The counties which have had the largest increase are: 



Milwaukee 27 

Winnebago 14 

Green 11 

Brown 9 

Sheboygan 9 

St Croix 8 

Waukesha 8 



Chippewa... 7 

Columbia 7 

Trempealeau » 7 

Buffalo fi 

Calumet 6 

Iowa 6 



The counties which have had a decrease of insane under 
public care, are: 



La Crosse 6 

Manitowoc 5 

Bacine 4 

Clark 8 

Dana 3 

Dodge 3 

Door 3 

Fond du Lac 3 



Washington 3 

Pierce 3 

Eau Claire 2 

Green Lake 2 

Pepin 2 

Kenosha 1 

Wood 1 



The decrease in the insane under public care may come 
from three diflferent sources: The insane may recover, or at 
least improve so much as to be discharged from public care; 
they may die; or they may be returned as chronic insane 
from the state institutions to the counties, and in consequence 
of the counties having no adequate provision for them they 
may be left under private care by their relatives. Decrease, 
of course, occurred from all these causes, and in the counties 
just named the decrease from these causes was greater than 
the increase from new cases of insanity, or from old cases 
placed under public care. From the fact that none of the 
counties have had during the past year adequate accommo- 
dations for the chronic insane, though some of them are 
preparing such accommodations, I think it is fair to conclude 
that in most of the counties this decrease is not a real de- 
crease of the insane, by death or recovery, but only an 
apparent decrease, caused by sending chronic insane back 
from state institutions to the care of their relatives. 

If this is the case, we shall see another year a considerable 
increase in the number of insane under public care, owing 
to the increased accommodations which will be provided in 
the new county asylums. 

I am unable to find any law governing the distribution of 
insanity in this state, except the one I gave last year, that 
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the older settled portions of the state have a greater popu- 
lation of insanity than the newer portions. I cannot find 
that the proportion of native or foreign-born persons seems 
to affect the proportion of insanity, or that any other of the 
causes so frequently alleged to be the chief factor in pro- 
ducing insanity, has any considerable influence upon the 
geographical distribution of insanity in the state. 

Note: The delay in the publication of the proceedings gives me oppor- 
tunity to give the numbers of the insane under public care on September 
80, 1883. The three years show as follows: 

Number of insane under public care in 1881 1, 773 

Number of insane under public care in 1882 1, 913 

Number of insane under public care in 1883 2, 075 

Net increase from 1881 to 1882 140 

Net increase from 1882 to 1883 162 

As was predicted above, the increased accommodations for the insane 
provided by the new county asylums, opened in the year 1883, have caused 
an apparent increase of insanity in addition to the real increase. The real 
increase, however, has been large. 



THE PRIMITIVE DEMOCRACY OF THE GERMANS. ♦ 

fey W. F. Allen, Professor of Latin and History, University of Wisconsin. 

The political institutions of the ancient Germans, as de- 
scribed by Tacitus, are of an essentially democratic charac- 
ter. Some of their nations have kings, but royalty is not a 
necessary part of their constitution, for many nations have 
no king, and where there is one, he is not invested with any 
very positive or absolute powers, t Nobles are frequently 
mentioned, but special privileges or powers are never as- 
cribed to the nobility, and, so far as appears from the in- 

*This paper is composed of two papers; one, upon the village commun- 
ity system, read at the meeting of the Academy in 1881 ; the other at the 
meeting in 1883. Being properly supplementary to one another, they 
have been united, and the discussion of both pa}:ers brought down to the 
date of publication. 

t Nee regibus libera aut infinita potestaa Tac. Germ. 7. 
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formation in our possession, it was a social rather than a 
political aristocracy. There are serfs, but we are absolutely 
without information as to their origin or their relative num- 
bers — whether they are Germans, who have sunk from a 
condition of freedom, or the remnants of a conquered race; 
whether they are few or many. We cannot, of course, ex- 
pect to find organized government of the modern type, or 
any precise definition of powers; but so far as we are war- 
ranted in any positive conclusion upon the subject, we may 
say that the sovereign power was in the hands of the whole 
people, acting collectively, meeting in a general assembly at 
stated intervals. (Tac. Germ. 11-12.) The people, in their 
family organizations, also compose the army;* from a 
comparison of Tacitus with Caesar,! an earlier writer, we 
have a right to infer that these same family organizations 
live in common occupation of independent districts of land. 
There are magistrates, holding their oflSce it would seem for 
life, elected by the people in their national assembly, and 
acting as a board of administration in the intervals between 
the meetings of assembly,t but also having each his own 
district where he presides over the adminstration of justice. || 
From other authorities we know that in this district admin- 
istration of justice the magistrates only preside; the verdict 
is rendered by the people of the district in an assembly of 
the district. 

This is a thoroughly republican constitution of society, and 
this sketch, which rests in every detail upon positive state- 
ments of Tacitus, supplemented in only Jwo instances by 
evidence from other but equally unimpeachable authority, 
justifies us in the statement that the political institutions of 

*N(m castia nee fortuita conglobatio turmam aut cuneum facit, aed 
famUiae et prqpinquitates, (Tac Germ. 7.) 

f Mcigistratus ac principes in annas singulos gentibus cognationibvsque 
Jiominum quantum et quo loco visum est agri attribuunt B. G. tl 23. 

tDe minoribus rebuts principes consultant, de majoribus omnes, Tac. 
Germ. 11. 

\ Principes qui jura per pagos vicosque reddunt. id. 12,— Pri7icij)es 
regionum atquepagorum inter suos Jus dicunt controversiasque minuunt^ 
Caes. B. G. vi. 23. 
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the primitive Germans were essentially democratic. This is 
also the conclusion at which we should arrive by the analo^^ 
of other primitive peoples, especially those of the Indo-Eu- 
ropean family. Most of them established a kingly office, 
most of them had slaves, or serfs, or imperfectly qualified 
citizens to whom they stood in the relation of a ruling aris- 
tocracy; but as a rule all authority is regarded as emanating 
from the body of the citizens. 

There was, however, an institution of the Germans, not 
inconsistent in its original character with the democratic 
theory of their 'institutions, which, nevertheless, must have 
interfered materially with the democratic working of these 
institutions, and which in the end effected a complete revo- 
lution in them of a strongly aristocratic character. This 
was the so-called comitatiis, the body of personal followers. 
It appears to have been of relatively recent origin, for as 
Caesar describes it,* it was quite imperfectly developed, con- 
sisting simply in the custom of voluntary leaders in times of 
war, around whom gathered a group of voluntary followers, 
the relation apparently continuing only for the period of the 
war. In the time of Tacitus, one hundred and fifty years 
later, it has been converted {rom sl custofn into an institution; 
the relation is a permanent one. The followers live at the 
expense of their chief in peace as well as war.f There are 
grades in dignity among them, and the several chiefs emu- 
lously rival one another in the number and prowess of their 
followers, t 

Both Caesar and Tacitus use the word princeps, " chief," to 
designate the leader of the comitatus, and this is the same 
word which is used by both writers to designate also the per- 
manent magistrates who have been already described. The 
question has naturally arisen, and has been debated with 

* Ubi quis ex princijnbus in concilio dixit se ducemfore, qui sequi velint 
profiteantur, consurgunt ii, etc. Cses. B. G, vi 23. 

i Epulae et quamquam incompti largi tamen apparatus pro stipendiis 
cedunt, Tac. Germ. 14. 

t Oradv^ quin etiam et ipse coniitatus habet judicio efus quern sectantur; 
magnaque etcornitum aemulatio, quihus primus apudprincipemsuumlocuSy 
et principum cui plurimi et acerrimi comites. Id. 13. 
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considerable warmth, whether the right of entertaining a 
comitatus was confined to the magistrates or chiefs of the 
state. Some have held that any person who chose might 
gather about him a body of followers; others, on the other 
hand, have taken principes in this relation to mean "nobles," 
and have regarded the right as a privilege of nobility. I 
have already said that neither Caesar nor Tacitus ascribes any 
political privileges to the nobility, which appears, therefore, 
to have been a purely social distinction; and this statement 
is correct, if we take only the terms nobiles or proceres to 
mean " nobles," they being the words regularly used in this 
sense. The word principesy on the other hand, does not 
properly mean " nobles," but " chiefs " — individuals invested 
with certain governmental powers. It is purely begging the 
question to assume that, in relation to the comitatus it is 
used in a different sense from its usual one. But the con- 
nection in which the word is used is conclusive upon this 
point. Both the writers in question speak of the principes 
as magistrates before speaking of them as leaders of the 
comitatus; and in Tacitus the passages follow close upon 
one another with no interruption. He passes directly from 
* the election and the judicial functions of the principes to the 
description of the comitatus; the conclusion is irresistible 
that the principes who maintain the comitatus are the same 
as those who administer the government of the state and 
preside over the judicial assemblies of the districts. 

It will be readily seen that an institution like this, which, 
as Tacitus says, had a direct interest in war,* must have 
had a powerful influence in converting a peaceful commu- 
nity of peasants into the turbulent and quarrelsome nation 
of warriors who invaded and overthrew the Roman empire. 
But our immediate connection is with the constitutional 
change which it effected. We see a body of elected magis- 
trates (to use a modern term) holding their office for life, and 
therefore, virtually irresponsible, administering the govern- 
ment in the intervals between the assemblies, having the 
administration of justice wholly under their direction and 
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gathering about them a body of armed retainers, whom 
they support in peace as well as in war, but whose interests 
are wholly in war. The elected magistrates are to all 
intents and purposes converted into barons, holding their 
fellow-countrymen in control by armed force. Moreover, 
although there is no indication and no likelihood that nobility 
of birth was a necessary qualification for the office of prin- 
cepSy it was natural that an office of so much power would 
be filled almost exclusively from the wealthy and distin- 
guished members of the nobility. The prtncipes were not 
nobles as a class, or by any necessity; but as individuals 
they must in almost every instance have been of noble birth. 

We are able, in the light of this condition of things, to in- 
terpret the single passage which has appeared to identify the 
principes with the nobles: Tacitus Annals, i. 55, where it is 
said that Segestes, the friend of the Romans, urged the Ro- 
man general Varus, in view of the impending revolt of his 
countrymen, to put in custody both himself, his rival Arm- 
inius, and the rest of the nobles — the common people would 
venture upon no movement when they had lost their chiefs.* 

The principes and the proceres, in their origin wholly dif- 
ferent — the one elected magistrates, the other a social r. 
tocracy — became identified with each other; tb' 
princeps would tend to become hereditary, c • ■ 
aristocracy was gradually converted into a P' ' ..-.is- 

tocracy. 

The primitive and fundamental democracy of the Ger- 
mans was, therefore, in the time of Tacitus, confronted by 
a wealthy and powerful official aristocracy, the forerunner 
of the feudal nobility. By the side of the national army, 
the organic divisions of which were formed by groups of 
kindred, there appeared the bands of military followers, 
fighting under the leadership of their personal chief, who 
at the same time, in his official capacity, must have com- 
manded also the national host. By the side of the primitive 
communities of free tribesmen, also composed of family 
groups, there appeared the baronial residences of the chiefs, 

* Ut se et Aritiinium et ceteros proceres vinciret : nihil atumram plebem 
principibus amotis. 
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like feudal castles among the villages of peasants. Both of 
these systems, the democratic and the aristocratic, are clearly 
described in the Germania of Tacitus, the work in which he 
treats of their institutions from an antiquarian point of 
view. In his historical works, where the Germans are in- 
troduced, we see clearly, the aristocracy as the preponderating 
force. The same appears also in native pictures of Germanic 
life, like the poem of Beowulf and the Icelandic sagas. 

In two books published within the past year by Mr. Fred- 
eric Seebohm,* an eminent English writer, and Mr. D. W. 
Ross,t of Cambridge, Mass., these baronial — or, as Mr. See- 
bohm prefers to call thena, manorial — features of the primi- 
tive Germanic constitution are sketched with great learning 
and cogency. Other writers have emphasized the aristocratic 
features of this constitution, but to Mr. Seebohm, approach- 
ing the subject from an economic rather than a historical 
point of view, belongs the credit of having first pointed out 
that the German institutions were working themselves out 
upon " manorial lines." But, just as the generally accepted 
democratic theory undervalues the aristocratic elements of 
German society, so Mr. Seebohm appears to undervalue its 
democratic elements. To him the German institutions ap- 
pear to have been fundamentally aristocratic, while the 
sketch given above represents the aristocratic features as a 
relatively late outgrowth. 

The argument of Mr. Seebohm and Mr. Ross, is founded 
principally upon a passage in the Germania of Tacitus 
(Chap. 16), which we will now proceed to consider. It is as 
follows: "They dwell separate and scattered, as a fountain, 
a plain, or a grove catches their fancy. They build their 
villages, not like ours, with houses touching one another, 
but each house has a space about it."t Here are two modes 
of habitation described — that of villages, and that of iso- 

* English Village Communities. London. Longmans & Co. 

f Early History of Land-holding Among the Germans. Boston. Soule 
& Bugbee. 

X Colunt discreti ac divetai, ut fons, ut campus, ut nemus placuit, Vicos 
locant non in nostrum morem conexis et cohaerentihus aedificis; suam qais- 
que domum spatio circtimdat, 
3 
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lated homesteads. The passage, like most passages in 
ancient works, has been variously interpreted; the interpre- 
tation of Mr. Seebohm and Mr. Ross is, that the method first 
described- is that followed by the free tribesmen, and that 
the villages are of their serfs. This very ingenious theory 
leaves the democratic features of the German institutions 
wholly out of account. It represents the free tribesmen as 
petty barons, each with his village of serfs, and of necessity 
assumes the free tribesmen to have been a relatively smaU 
number of nobles ruling over a large conquered or subject 
population. It explains half the facts in the case, but leaves 
the other half unaccounted for, — and this not only in the 
antiquarian statements of the Germania, but also in the in- 
cidental mention in the historians, poets and writers of sagas. 
For while, as has been already remarked, the aristocratic 
character appears very strongly in these works, it is no less 
apparent that the free tribesmen are a numerous, homogen- 
eous body, inferior in wealth and influence, but equally 
qualified members of the state. 

Again, the language of Tacitus does not warrant any so 
broad contrast between the dwellers in the isolated home- 
steads, and those in the villages. Mr. Seebohm remarks, 
(p. 339), that " It is obvious that the Germans who chose to 
live scattered about the coimtry sides, as spring, plain or 
grove attracted them, were not the villagers who bad spaces 
round their houses." This we may admit; but when he adds: 
'• We are left to conclude that the first class were the chiefs 
and the free tribesmen, . . . while the latter, the villagers, 
must chiefly have been their servile dependents," the infer- 
ence is not so clear. It would seem that if Tacitus had meant 
to distingflish not individuals but classes, and especiallj' if 
he had meant that the one cletss were chiefs and the other 
their servile dependents, he would have said so in plain 
terms. The two kinds of residence are so coupled together, 
that the only natural inference is that they were alike the 
residences of the free Germans of whom he. is speaking. 
They are his subject throughout the early part of his work; 
it is not until he is nearly through with speaking of them. 
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in the 25th chapter — eight chapters later than the passage 
under discussion — that he mentions the serfs. 

We must conclude, therefore., that the free tribesmen lived 
in villages as well as in isolated homesteads; and this con- 
clusion is supported by the incidental mention of villages in 
other relations: for example, in the first book of the Annals, 
chapter 56, in an invasion of the German territory by Ger- 
manicus, Tacitus says that the Germans scattered into the 
woods, leaving their districts and villages, amissis pagis 
vicisque. If then, some of the free Germans inhabited vil-. 
lages, while others inhabited isolated homesteads; if, further, 
some of the free Germans fought in companies by family 
groups, while others followed personal chieftains; and if 
these personal chieftains were at the same time really noble- 
men and public officers, it seems probable that it was these 
chieftains who lived in isolated homesteads, surrounded by 
their free retainers and their serfs — just as is assumed by 
Mr. Seebohm and Mr. Ross — while the common freemen, a 
class ignored by their theory, lived in other villages. 

Assuming, then, that the common freemen of the Germans 
lived in villages, the question arises, what kind of villages 
were they, and what was the nature of their occupation ? 
In other words, are we warranted in assuming the exist- 
ence of free village communities among the Germans of 
Caesar and Tacitus, as is done by many moderi^ writers. 
The evidence as to this point is very scanty, being confined 
to a few isolated statements of these writers, but it is, I 
think, sufficient to warrant a positive conclusion, partly af- 
firmative, partly negative. 

We must begin by defining our terms. The village com- 
munity is a group of persons occupying a tract of land, 
which they own and cultivate in common. For the purpose of 
this common cultivation they must have their residences 
near together, in a village, from which the arable lands, the 
meadows, pasture and wood land will be equally accessible 
to all. The view of the German writers, Von Maurer, Thu- 
dichum and others, who have worked up the theory of vil- 
lage communities, is that some communities, Markgenos- 
senschaften had such villages, and others not. It is only 
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those that had them that formed Dorfgenossenschaften or 
village communities proper; and thsy hold that this was the 
prevalent form of the occupation of land in the countries oc- 
cupied by Germanic nations in the early middle ages. The 
land being owned in common, all members of the commun- 
ity were, originally at least, equal partners; a democratic 
structure of society is therefore necessarily taken for granted 
by the theory. 

As time went on, individual property in land came into 
existence. The lands were divided up — the lots occupied 
by individual marksmen became their property; first the 
house-lot, then the strip of arable land, became the subject 
of individual ownership, and when this had taken place, the 
entire aggregate belonging to one member of the commu- 
nity — house-lot. share of arable land, and right to the pas- 
ture, forest, etc. — was called in English, hide. Every 
member, therefore, of the primitive democracy, had an equal 
property at the outset. The irregularities in wealth and 
station were the outgrowth of the natural workings of com- 
petitive relations in the more advanced state of society. 

The question of village communities is essentially a question 
of the occupation of land, and its theory stands in the closest 
connection with the history of the origin of the feudal tenure 
of land. It necessarily involves, moreover, the discussion of 
another subject, which may be treated independently in 
other historical epochs, but which in the early history of in- 
stitutions is inextricably connected with that of land — the 
structure of society. The reason of this is that, whereas in 
modern society the state, or political organization, starts with 
a given territory, and embraces all occupants of that terri- 
tory; in ancient society it was exactly the reverse. The tribe 
or nation was the starting point, a given body of persons; and 
the state — if we may use this expression for this period — 
comprised whatever territory was occupied by these persons. 
We see survivals of this primitive condition of things in the 
tribal organization of our North American Indians. Although 
occupants of part of the territory comprised within the 
limits of the United States, they are, nevertheless, not recog- 
nized as belonging to that nation, for the reason that they 
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keep up their tribal organization, with a quasi authority over 
the lands assigned to them by the national government. 

The structure of society forms, therefore, the first subject 
of inquiry in the history of early institutions. And here we 
notice a still more fundamental contrast with modern society. 
Modern society, at least here in the United States, has no 
structure at all beyond the loose institution of the faintly; 
apart from these petty communities our society is composed 
simply of individuals with no organic connection with one 
another, except such as grows out of political relations or 
private association. But all early societies are highly or- 
ganized and closely coherent. The man does not exist 
except as a member of an organization. Any person who 
stands outside of the organization is in the strictest sense of 
the term an outlaw. The structure of society must, there- 
fore, be sought first, and the land system will necessarily be 
an outgrowth of that. 

I will first examine the earliest writer, Caesar, by himself, 
then see how far the statements of Tacitus agree with those 
of Caesar, and what system of society and land tenure may 
be assumed for both periods. 

It has become a common place of political history that 
early society was founded upon the Family; or, if we go 
back to the rudest beginnings, where the Family as an insti- 
tution did not exist, upon Kinship. That this was the casfi 
among the ancient Germans, and that the occupation of the 
land was based upon the family, is testified to in the most 
positive manner by Caesar (B. G. vi. 22), where he says that 
the lands are assigned by the magistrates to the several 
clans and kindreds of men {gentibus cognationibiisque 
honiintun). This assignment, he adds, is made for a year at 
a time {in annos singulos), and that it is made at a public 
gathering, appears to follow from the words qui una coierunt, 
" who have assembled together," where the relative must 
Teter to hominum, *' men.'' Among the reasons mentioned 
for this custom of annual division is the significant one that 
thus they are able to maintain an equality of possessions 
{cum suas quisque opes cum potentissimis aequari videat, 
*'each one of the community seeing his own possessions 
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equal to those of the most powerful ^% This fact is further 
emphasized by the statement that no one has land of his 
own (neque quisquainrxgm modum cerium aut fines habet pro- 
prios); and he adds that this annual shifting is imperative 
and under the direction of the government (ayino post alio 
transire cogunt). These last statements are found also 
in the description of the Suevi (iv. 1); privati ac separati 
agri apud eos nihil est, neque longius anno remanere una in 
loco incolendi causa licet, " There is among them no private 
and individual land, nor are they allowed to remain longer 
than a year in one place for the purpose of habitation." 

In these few clear and positive statements Caesar gives us 
the materials for determining precisely the stage of social 
progress reached by the Germans of his time. They were 
still in the patriarchal stage, in which kinship rather than 
territory formed the basis of their organization; but they 
had passed beyond the stage of nomadic life. The individ- 
ual had no permanent home, neither had the family, but the 
nation had. More than this, it would appear that there were 
already certain fixed and determinate territorial divisions of 
the territory of the nation, for the assignments of land are 
made with absolute authority by the magistrates, who 
assign lands and compel the annual changes; and these 
magistrates, as we learn from Chap. 23, have authority over 
territorial districts {principes regionum atque pagorum). 
From this we may infer that the shiftings of occupation 
were made rigidly under the direction of the magistrates, 
and within the limits of definite territorial districts. Thus 
Horace (Od. iii, 24, 12) says of the Getse, a Germanic people: 

Immetata quibusjugera liberas 

Fruges et Cererem fenmt 
Nee cultura placet longior annua, 

Defunctumque laboribus 
Squall recreat sorte vicarius. 

Here are clearly indicated the shifting annual occupation, 
and the lack of any permanent boundaries to the cultivated 
fields — no ownership, but temporary occupation and use; 
perhaps also the alternation of agriculture and service in 
the field, described by Caesar, B. G., iv. 1. Singula millia 
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armatorum hellandi causa ex Jinibtis educunt. Reliqui qui 
domi manserunt se atque illos alunt. Hi rursus in vicem 
anno post in armis stint, Hit domi remanent. 

Passing now to the account given by Tacitus, who lived 
about one hundred and fifty years later, we find that his des- 
cription partly confirms and partly supplements that of 
Caesar; that it nowhere contradicts it, but in some points 
shows the changes which might reasonably be expected to 
take place in the course of a century and a half, among a 
semi-barbarous, but vigorous and intelligent people, in direct 
contact and constant intercourse with a highly civilized 
nation. 

As to the structure of society, Tacitus testifies, just as 
CaBsar does, to the persistence of the family principle; only 
he mentions it in connection with the military organization, 
instead of the occupation of land (Germ. ch. 7.) ; non casus nee 
fortuita conglobatio turmam aut cuneumfacit, sed familiae 
et propinquitates. " Their divisions of cavalry and infantry 
are not made up by chance or accidental assembling, but by 
families and neighborhoods "— the same patriarchal groups 
no doubt, which are described by Caesar's gentibus cogna- 
tionibusque. The two statements naturally form the com- 
plement to each other; if patriarchal groups lived together 
as Caesar says, they naturally formed military divisions to- 
gether, as Tacitus says. 

Tacitus does not tell us that the patriarchal groups lived 
together, but it may be inferred that this was the 
case, from the fact that they fought side by side. When he 
takes up the subject of the occupation of land (Chap. 26), he 
merely speaks of the land being occupied by communities, 
oft universis. The passage is so important and so diflBcult to 
interpret, that I will cite it at length: Agri pro numero 
cultorum ab universis in vices occupantur, quos mox inter 
se secundum dignationem parti untur; facilitatem partiundi 
camporum spatia prcestant, Arva per annos mutant, et 
superest ager, "It is their practice to have their lands 
taken into possession by communities, turn by turn, in 
amounts proportioned to the numbers of their members, 
and afterwards to share these out among the members ac- 
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cording to rank; the wide extent of the tracts occupied 
makes this division easy. They change the fields in cultiva- 
tion every year, and there is land left over." 

Here we have, just as in Caesar's description, a periodical 
shifting of occupation, and this is the only feature of the 
two descriptions which we identify positively. For the 
reasons already given, we may infer that these communities, 
like those of Caesar's time, were patriarchal, at least prevail- 
ingly so; but the distribution was probably no longer a yearly- 
one. It will be noticed that two distinct procedures are 
described — the shifting occupation {agri . . . occupantur) 
and the shifting cultivation (arvaper annos mutant). It is 
hardly possible that there could have be^n any shifting cul- 
tivation, that is, rotation of crops, unless the occupation was 
for more than one year. I think, therefore, that although 
not* explicitly stated, it is distinctly implied, that the assign- 
ment of lands was made for a period of years, as is the 
case with the Russian Mir and the Hebrew seven-years' 
period. This points to a marked progress of society in the 
period between Caesar and Tacitus. 

In another point this progress is more positively asserted 
We have seen that in Caesar's time there was not only no 
private property in land, but no disparity in property or in 
occupation. Tacitus, on the other hand, states with equal 
positiveness that the lands were assigned according to rank, 
secundum dignationem, that is, there was still no private 
property in land, but the amount of land temporarily as- 
signed to individuals varied according to their rank. This 
disparity probably had reference only to the nobles and 
magistrates; the most of the common freemen in all likelihood 
received equal lots. And when, at the end of the period, the 
community was transferred to another tract of land, the 
process was begun over again. There could therefore be no 
aggregations of landed property, but there was a condition 
of things out of which such aggregations might easily 
grow, as soon as the occupation of a definite tract of land 
by a particular community should become permanent. 

We find from this analysis, that in the first century after 
Christ, the Germans were grouped in family communities, not 
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yet established in permanent homes, but probably changing 
their residences at intervals of some years, although always 
within a definite territorial district. This district was, as we 
learn from the same authority, a permanent political insti- 
tution. It follows as a matter of course thafc at this period 
there was not only no private property in land, but no 
common property in land, that is, no property in land at all. 
Neither the community nor the family owned the land or 
occupied it personally, any more than the individual. It 
might perhaps be urged that the district owned the territory 
within which the shifting occupation took place, but it 
may be doubted whether even this would be a correct 
statement of the facts. Property in land was probably a 
conception which lay wholly outside of their imagination 
as well as their experience. The land, like the air, was a free 
gift of nature, to be used in common, but with no thought 
of ownership. 

As the theory of the village community implies not merely 
permanent occupation, but ownership of the land, on the 
part of the group of occupants, our conclusion must be that 
the village community did not exist in the time of Tacitus. 
Nevertheless, it must be admitted, on the other hand, that 
the condition of things here described is one out of which 
the village community could very easily have arisen. In 
the fact that the distribution was periodical instead of an- 
nual, we see a movement towards permanence of occupa- 
tion, and therefore towards ownership, on the part of the 
community. The time would very soon come, in the progress 
of society, when the community would have accumulated 
so much fixed wealth in the course of its occupation, that it 
would be a hardship and an injustice to force it to change 
its habitation. The next change therefore — hardly a greater 
change than that from annual to periodical re-distribution 
— would be to convert the temporary occupancy into perma- 
nent occupancy, which means property. If this stage was 
reached — and it is hard to conceive of its not being reached, 
at least as a temporary condition of things — there resulted 
to village community: that is, the ownership in common of 
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a definite tract of land by a group of ^persons who were in 
their origin an enlarged family. 

By the side of the movement towards permanency of oc- 
cupation, we saw another, towards inequality of possession. 
The important testimony of Tacitus shows that already in 
his time there was, not individual property in land, or ine- 
quality of ownership, but inequality of station and of tem- 
porary occupation. Out of this would speedily be developed 
the inequality of property which the theory of village com- 
munities recognizes as one of the causes of the dissolution of 
the institution. And thus we find confirmed, from the point of 
view of the occupation of land, the conclusion drawn from 
the evidence of political and military institutions, of the de- 
velopment of an aristocracy of a baronial type; or, in Mr. 
Seebohm's words, of development on manorial lines. 



NOTES ON THE DISPERSION OF DRIFT COPPER. 

By Prof. R. D. Salisbury, Beloit, Wis. 

Although the fact of its wide distribution has long been 
known, and used as evidence of the northern origin of our 
drift, yet no general recent compilation of the known data 
relating to the dispersion of drift copper seems to have been 
made. The study now entered upon has been undertaken at 
the suggestion of Piof. Chamberlin. The present paper is 
little more than a collection of what is to be found bearing 
on the subject in survey reports and scientific contributions. 
Frequent reference is made in geological literature to the 
fact that native copper has been found, and that quite gen- 
erally, scattered throughout the drift region of the interior, 
viz.: Ohio, Indiana, Illinois, Missouri, Iowa, Michigan, Wis- 
consin and Minnesota, and perhaps Nebraska and Dakota. 
But the particulars of its occurrence, e. g., its exact locali- 
ties, the size of specimens, whether or not worn and rounded, 
what the limits of its distribution, how abundantly the metal 



Notes on the Dispersion of Drift Cop2)er. 43 

is found in the formation in which it occurs, whether it is 
uniformly scattered, or whether there is grouping in the dis- 
persion, whether it is in lacustrine or true drift deposits, and 
if in the latter, whether in modified or unmodified drift; 
these particulars are rarely given. An attempt to bring to- 
gether and map what can be obtained from the survey re- 
ports of the several states, at once reveals the fact that the 
observations on this subject have been of an extremely gen- 
eral character. The following compilation is believed to in- 
clude essentially all that has been printed, bearing on the 
subject. 

In Ohio, Col. Whittlesey* has noted a specimen from 
Weymouth, Medina county, thirty miles south from Lake 
Erie. This, so far as is known, marks the eastern limit of 
the dispersion of copper. Again, in Clermont county. 
Prof. Orton, of the Ohio Survey," notes the occasional 
occurrence of fragments of copper in the bowlder clay. Ref- 
erence is also made in the Ohio reports,* to the frequent oc- 
currence of copper in the drift of the north western part of 
the state, but no localities, or details as to its occurrence are 
given. 

In Indiana, R. B. Warder, of the Indiana Survey/ notes a 
^ecimen found at Weisburg, in Dearborn county, on Tan- 
ner's Creek, weighing twenty-six ounces. Other specimens 
also have been found in the adjacent counties, Ohio and 
Switzerland. Still farther down, in the southwest corner of 
the state, in Vanderberg county, small fragments have been 
noted by Prof. CoUett,' and a little to the north, the same 
authority notes small specimens from Knox and Brown 
counties. In Warren county, larger nuggets have been 
found, and Prof. E. T. Cox " is authority for the statement 
that some large pieces and many small ones have been found 
in the drift both of northern and southern Indiana. 

^ Smithsonian Contributions; On Fresh Water Glacial Drift of the North- 
western States. 
« VoL I, p. 441. 
8V0L I, p. 87. 

^Indiana Geological Report, 1872, p. 403. 
* Geological Survey, 1875, p. 284. 
«Geoloicical Report, 1878, p. 117. 
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Of the copper in Illinois we have somewhat fuller notes, 
though not more detailed. In this state, drift copper reaches 
its southern limit, so far as now known. In Saline county, 
near Gallatin, latitude 37° 40', a nugget " larger than a hen's 
egg," with not infrequent smaller ones, have been found by 
Dr. Smith, and noted by Prof. E. T. Cox, then of the Illinois 
Survey, in the beds of streams and in ravines.* The same is 
true of Hamilton county, lying just north. 

Prof. Worthen has noted the existence of copper in the 
drift of Clark and Cumberland counties,* and Mr. F. H. 
Bradley in Edgar, Champaign and Ford counties, lying 
just to the north. In Vermillion county, still further north, 
the same authority ' says that several large masses of cop- 
per, and many small ones have been taken from the upper 
drift beds. The occurrence of copper in Hancock, Adams, 
Brown * and Schuyler * counties has alsp been noted by Prof. 
Worthen; and in Stephenson and Winnebago counties, 
where the nuggets are spoken of as much worn and rounded, 
and Boone, Ogle and Lee counties,* by James Shaw, of the 
Illinois survey. Woodf brd ' and La Salle counties, have 
also yielded specimens of " float mineral," as noted by H. A. 
Greene. In Will county, a specimen of considerable size 
was found near Wilmington, probably in a lacustrine for- 
mation, while manv smaller ones have been discovered both 
here and in Cook county." 

The dotted area on the map represents the area of the copper-bear- 
ing series, essentially as determined by Prof. R. D. Irving. The drift 
copper is represented by dots, located as exactly as the data at hand will 
permit. No attempt is made to show the relative sizes of the different 
pieces. Where the statement has been made that " float copper " is fre- 
quently found in a certam county, several dots have been placed within 
the limits of such county. Where but a single And has been authorita- 
tively reported from a given district, the fact is indicated by a single dot 

* Vol. I, Illinois Geological Report, p. 233. 
- Ibid., voL VI, pp. 10 and 98. 

nbid., voLIV, p.244. 

* Ibid., vol. IV, p. 65. 
^ Ibid., vol. IV, p. 77. 
« Ibid., VoJ. V. 
Ubid., Vol. IV. 

^ F. H. Bradley, ibid., voL IV. 
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In Missouri, specimens, on the authority of G. C. B rod- 
head. State Geologist, have been found in the eastern part of 
Putnam county.* 

In Iowa, Dr. White has noted the occurence ^f copper in 
various parts of the state, and a single bowlder mass 
weighing upward of 30 pounds, has been taken from the 
drift in Lucas county.* In Lee and Henry counties, the oc- 
currence of the metal in question is recorded by Prof. 
Worthen.^ 

In Minnesota, copper has been found in Fillmore county,* 
and at Pleasant Grove, in Olmstead county. In a descrip- 
tion of Travers county, Mr. J. O. Barrett, speaks of its occur- 
rence, but his language is somewhat ambiguous, and it is 
uncertain whether the copper referred to belongs to the 
county under description, or to the coteau in the adjacent 
part of Dakota. 

Prof. G. D. Swezey, of Doane College, Nebraska, informs 
me that it is current report that copper has been found in 
small fragments in Nebraska, but he is unable to give lo- 
calities. 

In Michigan, a mass of copper was found at Northport, 
Leelenaw county, which was sold for $80, and hence must 
have been of great size. In Benzie, Antrim and Grand Trav- 
erse counties also, copper has been frequently met with. Col. 
Whittlesey speaks of a specimen the size of a man's hst, 
from Ada, Kent county, with frequent smaller fragments. 

In Wisconsin, Dr. Lapham says* that in the form of drift 
bowlders copper is often found in eastern Wisconsin, the 
masses varying from a few ounces to several hundred 
pounds. The largest, near Huntsford, in Dodge county, 
had a weight of four hundred and eighty seven pounds. 
Prof. Chamberlin • states that copper is frequently found 
at all points along the Kettle range. 

' Geological Survey of Missouri, p. 289. 

* Vol. I, Geological Survey of Iowa, 1870, p. 96. 
'Geological Report of Iowa, 1878, p. 178. 

^ N. H. WinchelPs Heport of 1875, p. 71. 

* Wisconsin Geological Report, vol, 2, p. 27. 

* Geological Report of Wisconsin, voL 2, p. 210. 



40 Wisconsin Academy of Sciences, Arts and Letters. 

Prof. Irving says further that fragments of copper are 
far more abundant in Wisconsin than elsewhere, and far 
more abundant here than has been commonly supposed, and 
that specimens of forty to fifty pounds weight are not un- 
common, and have been made of economic use. It is stated 
by E. T. Sweet,* on the authority of Mr. S. Vaughan, that a 
copper bowlder of seventeen hundred pounds weight was 
formerly taken from the bed of the Sioux river, six miles 
south of Lake Superior, and that a bowlder of one hundred 
pounds weight was taken from Outer Island only a few 
years ago. 

Col. Whittlesey' speaks of the copper drift in Wisconsin 
and northern Michigan as follows: " A copper rock weigh- 
ing three thousand pounds was found in the red clay on the 
west fork of the Ontonagon river. One was found in 1845, 
opposite La Pointe, on the mainland, weighing eight hun- 
dred pounds. Three miles south of the Minnesota Mine on 
middle fork of the Ontonagon, another copper bowlder was 
taken from the red clay, which weighed between three and 
four hundred pounde. In a well in Madison one was found 
at a depth of twenty feet, having a weight of thirty pounds." 
At the mouth of the Menominee river a chunk three or four 
pounds in weight has been found, and another at the mouth 
of the Oconto of about the same size, while a much larger 
piece was taken from the Pesaukie river. In Walworth 
county, near the state line. Col. Whittlesey also notes a boulder 
of forty or fifty pounds weight. Copper has also been no- 
ticed from Ripon and Kenosha in gravel beds. In addition 
to these occurrences cited by Col. Whittlesey, Prof. Cham- 
berlin has had record of about thirty specimens from Wal- 
worth county. Aside from these, one was recently found at 
Geneva Lake which weighed upward of seven pounds. 
Prof. Chamberlin is authority for the statement that 
a specimen of one hundred and fourteen pounds weight 
was taken from Newark, Rock county. This bowlder had 
also attached to it fragments of Lake Superior Keweenawan 

^ Wisconsin Greological Report, voL 2, p. 619. 
- Wisconsin Geological Report, vol 4, p. 358. 
^ Smithsonian Contributions, 1866. 
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rock. In Sauk and Chippewa counties, on the same author- 
ity, specimens have been found. I have picked up two spe- 
cimens of copper on the shore of Lake Michigan in Ozaukee 
county, after a severe storm during which they were proba- 
bly washed from the red clay, which there borders the lake. 
These specimens were both very irregular, and showed no 
signs of having been subjected to corrasive action. 

The area over which copper is scattered is thus seen to be 
very great, perhaps not less than 450,000 square miles. If 
all the fragments came from Lake Superior, some of them 
must have been transported about 600 miles to the south, 
others, 150 or 200 miles, or perhaps more, to the west, and 
small specimens have been carried more than 100 miles east 
of the eastern limit of the locality from which the copper 
is supposed to have come. There is then an east- west distri- 
bution, accepting the testimony from Nebraska, of more 
than 700 miles, and a north-south distribution about 100 
miles less. 

Farther than the fact of its occurrence, however, little at 
present can be said of the copper in these various localities. 
Specimens have been found about Lake Superior and along 
Lake Michigan, both in Wisconsin and Illinois, in lacustrine 
deposits. Again, specimens have been found in bowlder 
clay, in lower and upper drift beds, in beds of streams and 
in ravines. But the character of the deposits in which the 
copper has been found, has, in by far the larger number of 
cases, not been indicated more closely than by the statement 
that it is drift. Pieces have been found both north and south 
of the kettle moraine, as well as in it. The general fact that 
these specimens diminish in size southward, seems to be well 
established, but to this there are some exceptions. Many of 
the nuggets are worn and rounded, but this does not seem 
to be universal, for angular fragments, and fragments hav- 
ing the irregular, scraggly form peculiar to this metal, have 
been found well down in Illinois. What the agency or 
agencies concerned in this wide spread dispersion is an in- 
teresting question. If fuller observations had been made, 
or if those noted had been more exact — e. gr., if the precise 
character of the formations in which the copper occurs had 
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been determined in each case, the size, shape and condition 
of the specimens, and their frequency in any locality, this 
might give us the data required for explaining the dispersion. 
There appear to be localities where the copper is more abund- 
ant than at others, as at Grand Traverse Bay, at the mouth 
of the Illinois river^ and along the lower course of the Wa- 
bash. The seemingly greater abundance at these points, 
however, may only be due to fuller observation or record 
of the metal found at these points, and not to its really 
greater prevalence. 

It may not be out of place to ca)l attention to the probable 
fact that the Illinois river, about whose mouth many speci- 
mens have been found, was once the outlet of Lake Michi- 
gan, and that the Wabash, about whose lower course much 
copper has also been found, was the channel for discharge, 
in post-glacial times, of Lake Erie. It is evident that if the 
copper were all transported from Lake Superior by glaciers, 
they must have had, at different periods, very divergent 
courses to account for the east- west dispersion. The fact that 
copper has been found in the red clay both of Lake Superior 
and Lake Michigan, suggests that along the lake borders, 
pieces of copper may have been dropped by floating ice, and 
the roughness of at least a portion of the specimens here 
found, is in harmony with such a view. 

There is of course a possibility in all casfes, and this possi- 
bility may at times amount to probability, that the disper- 
sion of copper has been by human agencies. A single loose 
specimen, for instance, has been found in the ''driftless 
area " in Jo Daviess county, Illinois, in a rock crevice. But 
in regions where frequent specimens are found scattered 
through the drift, there is little probability that their occur- 
rence can be explained by human transportation. 

Dr. Bell, of the Canada Survey/ has described a formation 
on Hudson's Bay, which has a strong resemblance to our 
Keweenawan system. He has indicated his belief that the for- 
mation is the equivalent of the Nipigon group, which is sup- 
posed to be continuous with the Keweenawan, and, theref ore> 
its equivalent. Dr. Bell describes copper sulphide in the as- 

^ Geological Report, 1878. 
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sociated formations about the Bay^ but does not note native 
copper, which seems not yet to have been discovered. If it 
should be found to exist there, this would furnish a second 
center of dispersion, but as it is nearly north of the Lake Su- 
perior region, this would not greatly facilitate the explana- 
tion of the extensive east-west dispersion. 

Fuller notes, which it is proposed to collect at an early 
date, will doubtless throw fuller, and, it is to be hoped, im- 
portant light on the question of the dispersion of drift cop- 
per, the agency or agencies by which it was effected, and 
their method of action, and this solution may in turn have 
some bearing upon other interesting geological problems. 

Since the above notes were presented in 1881, the follow- 
ing additional facts have been secured through the kindness 
of the parties to whom they are accredited. In Ohio, Mr. M. 
C. Bead states that '^ there is an important belt of drift run- 
ning through Licking, Knox and Richland counties, in 
which many fragments of copper have been found." Mr. C. 
R. Barnes reports from Indiana, a specimen weighing 3,125.8 
grams, somewhat flattened, from Moot's Creek, White 
county. Another piece " four inches long by two and one- 
half broad, and three-fourths of an inch thick, worn smooth," 
w^as found " in glacial gravel," in Vermillion county, near 
Eugene (J. T. Scovell). From the same state, Mr. Joseph 
Moore gives information of four specimens. One was found 
near Richmond, Wayne county, weighing 17 oz. Another of 
two pounds weight was found three miles from Elkhart, 
Elkhart county. A third piece (mostly carbonate), has been 
found in Henry county, and a fourth near Brookville, Frank- 
lin county. Besides these finds, Mr. Moore also states on 
the authority of Mr. Farrar, that copper is frequently found 
about Peru, Miami county, in isolated lumps, also that a 
piece weighing 30 pounds was found " in shelly limestone, 
where they were excavating for a road." From Michigan, 
Prof. I. W. McKeever, gives information of a piece of cop- 
per from Jackson county, which the finde?* (Dr. Baker, of 
Adrian) believed to be of meteoric origin. It is claimed 
that it was seen while falling, and taken the next day from 
the opening found in the earth where the meteor was seen 

4 
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to strike. It was found eight feet below the surface. It is 
further asserted that " fragments of copper were found all 
the way down." This interesting specimen is " about two 
inches thick, having an area of about one square foot. It 
looked as if it had been melted. There were spots of green 
carbonate upon it," when seen by Prof. McKeever, but these, 
he suggests may have formed since it was found. From 
fVisconsin. Mrs. G. W. Esterley, in an article in the Evening 
Wisconsin, reports the finding of a piece of thin, flat copper 
insinuated among the beds of Trenton limestone, in a quarry 
near Lake Koshkonong. Prof. Chamberlin reports a similar 
case of insinuation in Galena limestone near Belvidere, IlL 

Professor H. E. Storrs writes from Jacksonville, Illinois, 
that a fragment of copper was some time since found 
twenty-five feet below the surface, in digging a well in that 
city ; the same being three inches long by one and one-half 
broad, and one-fourth of an inch thick. The same gentle- 
man also speaks of two other specimens of copper in his pos- 
session, weighing six and one-half ounces, and four pounds, 
three ounces respectively, the second being " evidently worn 
in transit." The precise localities of these two specimens is 
unknown. "A small piece of native copper was found . . . 
in the city of Alton, ... in 163S," according to Professor 
Charles Fairman, who also adds that it is locally reported 
that large bowlders containing copper were formerly found 
in that locality. 

Professor N. H. Winchell, furnishes the following facts 
concerning drift copper in Minnesota: 



state. 



Minnesota 
Minnesota 
Minnesota 
Minnesota 
Minnesota 
Minnesota 



Minnesota 



Minnesota 
Minnesota 
Minnesota 



Minnesota 



County. 



Le Sueur. . 

Scott 

Scott 

Hennepin . 
Hennepin 
Olmscead. 



Olmstead. 



Olmstead 

Ramsey 

St. Louis and 
Carlton 



Pine. 



Town. 



Le Sueur 

Jordan 

Marian 

Minneapolis. 
Eden Prairie. 
Rochester . . . 



Zumbrota 



Size of 
Specimens. 



Pine Island 

White Bear 

Knife Falls to 
N. Pacific June. 



Various places. 



? 

? 

8 paunds.. 

TH pounds.* 

4 ounces.. 



5 pounds. 



^ pound 
2poaods... 
Hundreds, 
of pieces. 



Condition. 



Rounded. 



Rounded. 



Rounded 
and cor- 
roded . . . 

Rounded . 

Rounded . 



Formation 



f 
Oravel. 



AjKuyoig 
stones near 
the rock. 



On surface. 
Near surf aoe 

Among 
stones and 
rounded 
bowlders. 
T 



* Found in a railroad cut, 
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ON THE MOTOR GANGLION CELLS OF THE FROG'S 

SPINAL CORD. 

By R A. BiROE, Ph. D., Professor of Zoology, University of Wisconsin. 

The following paper was originally published in the 
" Archiv ftir Anatomie and Physiologie," for 1882. A syn- 
opsis of the work is here presented in English. 

The reason of our defective knowledge of even the most 
important numerical relations of the elementary structure^ 
of the body lies in the incomplete methods of investigation 
which were formerly employed. Stilling's attempts to 
determine the number of the elements of the central nerves 
system have not been carried further, because the means of 
investigation were too imperfect to secure certain results 
even with the greatest care and industry. Rough approxi- 
mations only were made, which naturally were often in- 
correct. The enumerations recently made of the fibers* of 
the optic, and of certain spinal nerves have shown that the 
more perfect methods now at our command, have brought 
us nearer to accurate results. 

The method of saturating the specimens with a sub- 
stance which binds all parts together and gives them a lilce 
consistency, obviates one of the greatest dangers to be found 
in counting the cells of an organ, viz., the loss or destruction 
of part of the cells. Further in the possibility of staining 
specimens en masse, in perfect and rapid microtomes, in the 
accurate arrangement of specimens upon the slide, we have 
gained means which reduce to the work of a few months, 
tasks, for which, a decade since, a life-time would not have 
sufficed. 

Two conditions must be fulfilled in the counting of the 
cells of an organ. The cells must be brought under the mi- 
croscope without loss, and must be so colored that they can 
be at once and easily distinguished. If these conditions are 
met, the enumeration will be easy and quick, as well as trust- 
worthy; but if one must deliberate whether to count certain 
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elements or not, the process will be exceedingly slow and 
wearisome, and the result thoroughly untrustworthy. Since 
our methods of discriminating staining are yet far from 
perfect, the structures capable of counting are still few. Dr. 
Qaule, of the Physiological Institute at Leipsic, under whose 
direction this paper was worked out, called my attention to 
two structures which filled both the above conditions, and 
which were of great interest. These were the meduUated 
nerve-fibres of the anterior roots of the spinal nerves, and 
the large ganglion cells of the anterior horn of the gray 
matter of the spinal cord. The enumeration was made upon 
the frog, the most favorable animal, both because of its small 
size and because of its importance in experimental physi- 
ology. 

The value of such eniunerations as the following depends, 
of course, entirely upon their accuracy. I have attempted in 
every way to assure myself of the reliability of my results. 
The close correspondence of the number of cells found on 
right and left sides, seems to me the clearest proof of the 
accuracy of the counting. 

The numbers of the elements which I have determined 
lead to certain conclusions, apart from any theoretical con- 
siderations. 1. The frog has an equal number of cells in 
the anterior horn of the spinal cord, and of fibres in the 
anterior roots of the nerves. Each motor cell, then, corre- 
sponds to a motor fibre. 2. There is a general correspond- 
ence between the number of cells in any region of the spinal 
cord and of fibres entering that region. When an individ- 
ual frog shows peculiarities of distribution of fibres to 
different nerves there is a corresponding peculiarity in the 
distribution of the motor cells. It is thus probable that the 
ganglion cell belonging to a particular fibre lies not far from 
its entrance to the cord. 3. The number of fibres and cells 
varies with the weight of the frog. Each frog starts with a 
certain minimum number which is regularly increased with 
the increase in weight. Hence (a) the fibres and cells must 
be constructed during the life of the frog; (b) a certain re- 
lation obtains between the weight of the muscles and the 
number of the motor fibres and cells. 
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I, Number of Motor Fibres. 

The roots were treated in situ with osmic acid, one per 
cent., for two to six hours, and imbedded in paraffine. The 
sections must not be over 1-100 mm. thick, better 1-200 mm., 
since if the axis of the fibre is not exactly perpendicular to 
the section the light will not pass through it unless the cyl* 
inder is very short. If the fibres overlie each other, or if 
they are so long that their obliquity cuts oflf the light, rapid 
and accurate counting is out of the question. * 

The counting was performed with an eye-piece micrometer 
divided into squares. Some counts were made with the 
camera lucida, marking each fibre by a pencil dot. This 
was a less accurate method. All nerves were counted twice, 
and the work was repeated if the difference was over two 
per cent. 

The results are shown as follows: 

TABLE I. 



Number of frog 

Weight in grammes 

Motor fibres on one side. 
Total motor fibres 



49 


46 


41 


36 


40 


43 


U 


9i 


33 


68 


67 


87 


2,992 


8,209 


3,529 


4,288 


4,746 


6,002 


5,984 

1 


6,418 


7,058 


8,566 


9,492 


10,004 



42 

111 

5,784 

11,468 



The total number is reached by doubling the number ob- 
tained on one side. As will be seen later in the section on 
gangUon cells the number is the same on the two sides. 

A somewhat regular increase of fibers proportionally to 
the increase of weight is seen: 

TABLE II. 



Frog 49 

Increase of weight 

Increase of fibres 

Fibres per gram, of increase! 



46 


41 


36 


40 


43 


8 


21.5 


61.5 


65.5 


85.5 


' 497 


1,064 


2,582 


8,508 


4,020 


62 


50 


42 


58 


47 

1 



42 

109.5 

5,484 

50 



From this table it becomes possible to compute o priori 
the approximate number of fibres^ at least for Rana escu- 
lenta. The addition of fifty fibres for each gramme in 
weight to the fixed number 6,000 will come near the required 
result. The female frogs must be weighed without ovaries. 
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How does this increase in number of fibres take place? It 
may come either by division of fibres previously present, or 
by new formation. The latter method is on all grounds more 
probable. The relative size of fibres in young and old frogs 
forbids us to think of division as the process, since in young 
frogs the fibres are of far smaller average size. This is 
shown by the number of fibres which stand in a given area, 
as the following table exhibits: 

TABLE III. 



- . - T -■ ■-.■ - . 


Prog 49, 
w't li grm. 


4 
23 grm. 


86 
68 gr. 


Area of cross section of 2d motor root. . . 
No. of fibres 


0.046 sq. mm 
968 
21,484 


0.105 

1098 

10,457 


0.125 
975 


Fibres oer so. mm 


7,800 





Hence the fibres in the smallest frog had hardly one-third 
the area of those in the larger frog. The large fibres in both 
are about the same size^ but there are in the smaller frogs a 
vast number of minute fibres. There are also, probably, 
others not yet meduUated and hence not rendered visible by 
osmic acid, which develop into the new nerve fibres of the 
older frogs. 

The size of the fibres is by no means the same in the dif- 
ferent nerves of the same frog as the following table will 
show: 

TABLE IV. 







Frog No. 36 — Wt. 63 


grm. 










Nerve. 


I 


II 


III 


IV 


V 


VI 


VII 


(VIII 


IX 


X 


Area of mot'r root 
in 6q. mm 


0.087 


0.125 


0.052 


0.018 


0.024 


0.02 
26 


0.04 


0.152 


0.067 


0.015 


No. of fibres. 


783 


975 


481 


106 


114 


159 


142 


870 


441 


212 


Fibres persq. mm 


9000 


7800 


9257 


5888 


4750 


7035 


3550 


5723 


6582 


14133 



The differences are obvious, and unquestionably depend 
on the function of the nerves. The first three nerves, which 
supply the tongue,' for ward extremity, etc., have an area of 
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0.264 sq. mm., with 2,239 fibres, while the seventh, eighth, 
ninth nerves which supply the lumbar plexus, have an area 
of 0.259 sq. mm., with only 1,453 fibres, that is, with approx- 
imately the same area, there are only two-thirds as many 
fibres. The fourth, fifth and sixth nerves stand in size of fi- 
bres between the two grou\>3, while the tenth nerve has 
the smallest fibres, possibly since it contains those which 
supply the lymph hearts. 

Since the muscle fibres of the hind legs are so much larger 
than those 6t the fore legs one cannot help thinking that there 
is a relation between size of motor fibres and the muscle fibres 
supplied by them. But this question needs further investi- 
gation. 

Another striking fact, like that of the size, and found also in 
the ganglion cells, is that of the number of fibres in brach- 
ial and lumbar plexus respectively. In spite of the smaller 
size of the anterior extremities they receive an equal or 
^eater number of nerve fibres than do the hind limbs. 
These facts will become more apparent by the following table : 

TABLE V — MOTOR FIBRES. 



Number 


49 


46 


41 


86 


40 


43 


42 


Sex 


— 


9 


6 


? 


? 


$ 


i- 






Wt. in gram. 


U 


H 


28 


68 


67 


87 


111 


Nerva 

I 


859 


416 


652 


783 


754 


653 


1023 


11 


986 


764 


1098 


975 

481 


1051 


1307 


1256 


III 


151 


674 


226 


559 


767 


788 


IV 


142 


155 


119 


106 


187 


146 


117 


V 


79 


96 


92 


114 


102 


118 


106 


VI 


110 


116 


137 


159 


127 


96 


286 


VII 


135 


123 


187 


142 


162 


112 


141 


VIII 


583 


809 


501 


870 


967 


446 


515 


IX 


388 


593 


450 


441 


631 


755 


1248 


X 


64 


68 


112 


212 


206 


602 


810 


Sum. 


2992 


3209 


3524 


4283 


4746 


5002 


5134 



50 Wisconsin Academy of Sciences^ Arts atid Letters. 

The table shows that considerable individual differences 
are present. In No. 36 the 8th nerve has twice as many 
fibres as the 9th. In No. 42 the relation is reversed. Usu- 
ally the 6th nerve is larger than the 5th, but occasionally the 
5th is the larger, etc. The relations are more regular when 
groups of nerves are considered. If we neglect the contri- 
bution of the 1st nerve to the brachial plexus and that of the 
10th nerve to the lumbar plexus, we have: 

TABLE VL 



49 



46 



41 



Number 

Plexus brach- 

ialis 

Plexus luni- 

balis 1 1,101 I 1,025 i 1,088 



1,237 I 1,338 I 1,304 



86 


40 


43 


1,456 


1,710 


2,074 


i 1,453 


1,760 


1,418 

1 



42 
2,088 
1,904 



The brachial plexus contains at least as many fibres as the 
lumbar, and the relative size would be still more striking 
if the parts of the 1st and 10th nerves were assigned to their 
respective places. 

The variation in individual nerves appears most plainly in 
the hinder half of the cord, and is very probably due to the 
relation of points of exit of nerve from cord and spinal 
column. When a nerve fibre has considerable distance to 
travel before leaving the spinal canal, it makes little differ- 
ence whether it leaves the cord in one or another root. It is 
only necessary that it gain the proper nerve-trunk and this 

• 

^s determined by the plexus. 



II. The Motor Ganglion Cells op the Spinal Cokd. 

The cords whose cells were to be counted were stained in 
Grenacher's alum carmine, imbedded in paraffino, and the 
sections cut of a uniform thickness, usually 1-50 mm. They 
were mounted in order and covered with xylol balsam. 
In this method the nerve fibres are little stained, while nu- 
merous granules and ganglion cells are tinged with a more 
or less deep red. In the anterior horn of the gray matter 
lies the group of closely-joined, large motor cells whose 
number is to be determined. The only difficulty in counting 
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lies in the presence of a number of small ganglion cells^ ap- 
parently belonging to the motor center^ but whose small 
size makes them hardly distinguishable from the '' granules " 
of the cord. In the first frogs investigated, these cells were 
not counted. Later it was found that they belong to the 
small motor fibres and they were enumerated. In frog number 
eighteen, whose large cells only were first counted, the 
small cells were afterwards determined and about six hun- 
dred were found on each side. 

The number of cells in the motor group varies in each 
section from 2-3 to 25-30, according to its thickness and the 
region of the cord to which it belonged. Single, very thin 
sections from the center of the cord, occasionally contain no 
cells. 

There is no difficulty in determining with fair accuracy the 
number of cells, if all mechanical aids are employed, so that 
individual attention can be given to counting. One source 
or error, however, cannot be avoided. There is no natural 
limit to the motor center toward the medulla oblongata, but 
the cord gradually passes into that structure. The only 
fixed point is that where the spinal canal opens into the 
fourth ventricle, and this arbitrary line was chosen as the 
only one which could be determined. The following table 
gives the result of the counting. 

TABLE VII. 



Number 
of frog. 


Total num- 
ber of cells. 


Right 
2,457 


Left. 


Difference. 


Per cent, of 
difference. 


49 


4,871 


2,414 


43 


1.8 


18 


6,760 


3,385 


3,375 


10 


0.3 


12 


6,892 


3,424 


8,468 


44 


1.3 


39 


8,539 


4,272 


4,267 


5 


0.1 


43 


11,617 


6,777 


5,740 


37 


0.6 


35 


11,131 


5,567 


5,564 


3 


0.1 



The correspondence of the two sides is so close that it 
might be supposed that the exactness was attained by uncon- 
sciously following, on one side of each section, the number 
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found on the other. This is not the case. The cells lie in small 
clusters^ which are seldom cut in the same position^ and hence 
the number of cells on the two sides of the same section 
rarely corresponds exactly. It is therefore impossible to be 
influenced by the preceding counts in such a way as to 
" force a balance." 

I add the complete enumeration of the cells of one frog, 
No. 43. Sections 1-146 lay in the medulla oblongata. 



i 
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TABLE Vra. — No. OF CELLS. 



Na 


Right 


Left 


No. 


Right 


147 


9 




11 




204 


10 




8 


10 




6 




5 


7 




9 


. 8 




9 




6 


11 


46 


150 


5 




7 




7 


13 




1 


6 


38 


6 


42 


8 


7 




2 


5 




3 




9 


8 




3 


6 




3 




210 


6 




4 


3 




4 




1 


11 


45 


5 


3 




3 




2 


12 




6 


2 


19 


1 


14 


3 


11 




7 


3 




4 




4 


10 




8 


4 




2 




5 


9 




9 


2 




1 




6 


8 


50 


160 







4 




7 


4 




1 


2 


11 


2 


18 


8 


11 




2 


8 




2 




9 


9 




3 


7 




2 




220 


7 




4 


6 




1 




1 


10 


41 


6 


3 




2 




2 


11 




6 


4 


23 


7 


14 


3 


7 




7 


7 




1 




4 


11 




8 


3 




5 




5 


4 




9 


3 




7 




6 


8 


39 


170 


6 




4 




7 


9 




1 


1 


20 


3 


20 


7' 


8 




2 


3 




4 




8 


11 




3 


4 




2 




9 


6 




4 


3 




4 




230 


15 


49 


5 


6 




5 




1 


9 




6 


6 


21 


5 


20 


2 


11 




7 


2 




3 




3 


7 




8 


5 




3 




4 


8 




9 


6 




4 




5 


8 


48 


180 


6 




2 




6 


11 




1 


7 


26 


5 


17 


7 


8 




2 


6 




5 




8 


13 




3 


5 




5 




9 


7 




4 


6 




6 




240 


8 


47 


6 


6 




9 




1 


9 




6 


3 


26 


8 


33 


2 


10 




7 


4 




8 




3 


9 




8 


4 




5 




4 


18 




9 


1 




4 




5 


8 


49 


190 


3 




5 




6 


21 




1 


4 


16 


1 


23 


7 


23 




2 


3 




5 




8 


18 




8 


8 




6 




9 


8 




4 


7 




9 




250 


10 


80 


5 


10 




11 




1 


11 




6 


12 


40 


9 


40 


2 


9 




7 


6 




7 




3 


17 




8 


7 




10 




4 


19 




9 


11 




6 




5 


19 


75 


200 


9 




7 




6 


12 




1 


9 


42 


9 


39 


7 


10 




2 


10 




9 


1 


8 


13 




8 


^ 8 




8 




9 


16 





Left. 



8 

12 

11 

9 

8 

8 

10 

9 

12 

9 

11 

10 

7 

8 

7 

8 

8 

8 

7 

6 

8 

12 

6 

8 

13 

9 

10 

15 

9 

13 

8 

6 

13 

12 

7 

10 

7 

6 

11 

13 

12 

5 

20 

9 

10 

11 

12 

16 

16 

14 

7 

14 
11 
18 
17 
12 
19 



48 



44 



49 



39 



89 



55 



49 



42 



61 



58 



62 



€0 
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Table VIII. — NO. OF CELLS — Continued. 



No. 


Right 


Left 


No. 


Riglit 


Left 


260 


17 


68 


18 


79 


816 


18 


78 


19 


72 


1 


18 




11 




6 


14 




18 




2 


15 




17 




7 


10 




12 




8 


18 




12 




8 


14 




16 




4 


15 




18 




9 


13 




14 




5 


11 


72 


17 


70 


820 


12 


63 


7 


62 


6 


15 




15 




1 


15 




18 




7 


10 




11 




2 


11 




12 




8 


19 




12 




8 


18 




9 




9 


12 




11 




4 


18 




11 




270 


7 


68 


9 


68 


5 


22 


79 


15 


65 


1 


12 




12 




6 


16 




12 




2 


11 




12 




7 


12 




15 




8 


11 




8 




8 


14 




12 




4 


7 




12 




9 


18 




9 




5 


19 


60 


16 


60 


880 


9 


64 


12 


60 


6 


8 




9 




1 


17 




16 




7 


10 




11 




2 


15 




18 




8 


18 




8 




8 


13 




10 




9 


15 




16 




4 


8 




14 




280 


8 


54 


10 


54 


5 


12 


65 


12 


70 


1 


14 




12 




6 


28 




18 




2 


11 




10 




7 


18 




11 




8 


14 




8 




8 


12 




8 




4 


11 




9 




9 


17 




12 




5 


10 


60 


10 


49 


840 


12 


77 


18 


67 


6 


12 




15 




1 


18 




19 




7 


18 




21 




2 


15 




11 




8 


12 




10 




8 


21 




18 




9 


19 




17 




4 


16 




11 




290 


11 


67 


20 


88 


5 


14 


79 


13 


72 


1 


12 




18 




6 


19 




14 




2 


11 




12 




7 


12 




16 




8 


9 




18 




8 


18 




11 




4 


9 




12 




9 


12 




11 




5 


10 


51 


16 


71 


850 


9 


65 


12 


64 


6 


15 




18 




1 


15 




23 




7 


10 




17 




2 


18 




11 




8 


12 




8 




8 


12 




10 




9 


10 




14 




4 


11 




10 




300 


9 


56 


12 


69 


5 


15 


66 


14 


68 


1 


17 




15 




6 


16 




12 




2 


9 




10 




7 


17 




15 




8 


8 




18 




8 


11 




13 




4 


12 




10 




9 


10 




14 




5 


10 


56 


9 


57 


860 


12 


65 


8 


62 


6 


9 




19 




1 


18 




13 




7 


11 




16 




2 


15 




11 




8 


7 




17 




8 


18 




15 




9 


12 




11 




4 


9 




17 




310 


18 


52 


12 


75 


5 


18 


78 


18 


69 


1 


18 




17 




6 


9 




10 




2 


16 




12 




7 


17 




12 




3 


14 




11 




8 


24 




17 




4 


17 




23 




9 


22 




15 





i 
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Table Vin. — NO. OF CELLS— Continued. 



No. 



370 


12 


1 


15 


2 


14 


3 


11 


4 


14 


5 


10 


6 


17 


7 


11 


8 


12 





18 


880 


11 


1 


17 


2 


8 


3 


11 


4 


12 


6 


6 


6 


4 


7 


5 


8 


8 


9 





800 


8 


1 


7 


2 


6 


3 


5 


3' 


9 


4 


6 


5 


7 


6 


3 


7 


9 


8 


7 


9 


6 


400 


4 


1 


7 


2 


4 


8 


8 


4 


4 


5 


5 


6 


6 


7 


2 


8 


6 





3 


410 


4 


1 


3 


2 


4 


3 


6 


4 


3 


5 


10 


6 


7 


7 


6 


8 


7 


9 


§ 


420 


9 


1 


10 


2 


14 


3 


7 



84 



64 



69 



54 



34 



33 



31 



27 



22 



20 



85 



Tieft 


No. 


18 


67 


424 


17 




5 


20 




6 


13 




7 


17 




8 


8 


75 


9 


17 




480 


10 




1 


18 




2 


20 




2' 


12 


77 


3 


16 




4 


18 




5 


16 




6 


11 




7 


5 


61 


8 


9 




9 


8 




440 


12 




1 


7 




2 


10 


46 


3 


8 




4 


5 




5 


7 




6 


5 




7 


4 


29 


8 


7 




9 


4 


• 


450 


8 




1 


9 




2 


7 


85 


3 


3 




4 


8 




5 


6 




6 


3 




7 


3 


23 


8 


4 




9 


4 




460 


4 




1 


8 




2 


5 


25 


3 


5 




4 


7 




5 


5 




6 


2 




7 





25 


8 


6 




9 


4 




470 


5 




1 


7 




2 


6 


28 


3 


12 




4 


8 




5 


6 




6 


4 




7 



8 
6 
7 
5 
4 
7 
8 
5 
6 
5 
6 
4 
5 
6 
4 
5 
2 
4 
7 
5 

6 
7 
8 
6 
6 
3 
8 
2 
4 
6 
4 
7 
6 
6 
5 
4 
5 
5 
5 
8 
4 
6 
8 
8 
4 
2 
1 
5 
8 
8 
3 
2 
4 
8 



84 



80 



81 



25 



28 



22 



18 



29 



24 



21 



14 



Left. 



9 
5 
12 
8 
4 
3 
4 
9 
4 
2 
4 
6 
7 
5 
7 
6 
2 
8 
4 
6 
6 
2 
5 
5 
8 
8 
7 
2 
5 
2 
8 
5 
8 
4 
4 
4 
6 
8 
9 
6 
3 
4 
5 
2 
2 
1 
1 
8 
2 
5 
2 
6 
5 
3 
2 



89 



27 



23 



81 



21 



23 



19 



20 



2T 



14 



la 



62 
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Table VIII — NO OF CELLS. — Continued. 



No. 


Right. 


Left 


No. 


Right 


Left 


478 


2 


14 


2 


1 
16 


533 


4 


25 


5 


28 


9 







3 




4 


4 




6 




480 


2 




5 




5 


5 




8 




1 


6 




2 




6 


4 




6 




2 


5 




3 




7 


5 




3 




3 


5 


18 


8 


16 


8 


2 


20 


4 


22 


4 


6 




4 




9 


4 




4 




5 


4 




4 




540 


7 




5 




6 


2 




1 




1 


8 




5 




7 


4 




8 




2 


6 




7 




8 


5 


21 


5 


20 


3 


6 


26 


6 


27 


9 


5 




6 




4 


3 




4 




490 


4 




5 




5 


3 




2 




1 


8 




6 




6 


4 




9 




2 


1 




8 




7 


3 









3 


5 


18 


4 


24 


8 


4 


17 


5 


20 


4 


6 




5 




9 


6 




5 




5 


6 




4 




550 


8 




9 




6 


3 




6 




1 


8 




6 




7 


5 




3 




2 


4 




7 




8 


3 


23 


3 


21 


3 


6 


82 


5 


81 


9 


5 




3 




4 


7 




6 




WW 


2 




7 




5 


6 




6 




1 


4 




6 




6 


8 




7 




2 


5 




2 




7 


6 




8 




8 


6 


22 


4 


22 


8 


4 


80 


4 


81 


4 


5 




4 




9 


5 




7 




5 


6 




3 




560 


7 




4 




6 


6 




8 




1 


8 




4 




7 


7 




4 




2 


5 




10 




8 


2 


26 


3 


22 


8 


7 


27 


8 


88 


9 


6 




4 




4 


5 




4 




510 


3 




5 




5 


5 




6 




1 


6 




8 




6 


4 




6 




2 


3 




5 




7 


5 




8 




3 


9 


26 


5 


21 


8 


4 


23 


5 


24 


4 


8 




4 




9 


6 




6 




5 


5 




6 




570 


5 




4 




6 


7 




8 




1 


8 




6 




7 


6 




9 




2 


5 




6 




8 


7 


34 


6 


88 


8 


5 


24 


3 


25 


9 


5 




6 




4 


2 




4 




520 


8 




6 




5 


4 




8 




1 


10 




12 




6 


5 




7 




2 


8 




5 




7 


5 




4 




3 


7 


38 


10 


38 


8 


6 


22 


8 


21 


4 


9 




5 




9 


4 




2 




5 


6 




5 




580 


5 




3 




6 


6 




7 




1 


4 




3 




7 


8 




6 




2 


3 




2 




8 


5 


84 


5 


28 


8 


2 


18 


4 


14 


9 


5 




6 




3 


8 




8 




530 


6 




4 




5 


2 




2 




1 


5 




8 




6 


1 




2 




2 


5 




6 




7 


8 




4 
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Table VIIL— NO. OF CELM.— Continued. 



No. 


Right 


Left 


No. 
641 


Right 


Left 


588 


4 




8 


14 


11 




9 




9 


2 




5 




2 


6 




5 




590 


4 




2 




3 


9 


88 


7 


38 


1 


1 




4 




4 


8 








2 


4 








5 


6 




5 




3 


5 


16 


2 


16 


6 


7 




8 




4 


2 




3 




7 


6 




5 




5 


4 




8 




8 


7 


84 


10 


88 


6 


1 








9 


5 




8 




7 


2 




2 




650 


6 




5 




8 


1 


10 




8 


1 


7 




5 




9 


8 




4 




2 


8 




7 




600 


2 




4 




3 


6 


32 


5 


30 


1 


7 




2 




4 


10 




9 




2 


1 




8 




5 


6 




7 




8 


4 


17 


8 


16 


6 


6 




4 




4 


2 




4 




7 


9 




6 




5 


3 




3 




8 


6 


37 


8 


84 


6 


5 




2 




9 


5 




9 




7 


4 




5 




660 


8 




7 




8 


2 


16 


3 


17 


1 


10 




9 




9 


5 




5 




' 2 


5 




8 




610 


3 




5 




8 


4 


32 


7 


40 


1 


6 




7 




4 


6 




15 




2 


2 




3 




5 


4 




5 




8 


4 


19 


6 


26 


6 


8 




5 




4 


8 




4 




7 


4 




3 




5 


2 




2 




8 


8 


20 


5 


83 


6 


8 




2 




9 


5 




7 




7 


8 




2 




670 


3 




2 




8 


6 


17 


8 


18 


1 


2 




5 




9 


7 


• 


8 




2 


4 




4 




620 


7 




9 




8 





14 


6 


24 


1 


8 




9 




4 


4 




7 




2 


7 




8 




5 


3 




2 




8 


8 


37 


9 


43 


6 


5 




2 




4 


11 




9 




7 


3 




6 




5 


9 




16 




8 


7 


20 


6 


23 


6 


6 




7 




9 


8 




3 




7 


4 




9 




680 


2 




5 




8 


8 


88 


6 


41 


1 


4 




9 




9 


5 




7 




2 


3 




2 




630 


10 




9 




3 


5 


27 


3 


22 


1 


5 




8 




4 


6 




4 




2 


8 




9 




5 


5 




4 




8 


7 


85 


6 


89 


6 


8 




5 




4 


11 




8 




7 


5 




6 




5 


10 




9 




8 


6 


25 


6 


25 


6 


9 




10 


• 


9 


7 




8 




7 


7 




6 




690 


6 




6 




8 


6 


48 


8 


41 


1 


4 




7 




9 


7 




10 




2 


9 




6 




e40 


5 




7 




3 


7 


33 


8 


35 
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Table VIII.- NO. OF CELLS — Continued. 



Na 


RiRht 


Left. 


Na 


Right 


Left 


694 


5 




6 




749 


12 




8 




5 


5 




7 




750 


6 




11 




6 


8 




8 




1 


10 




10 




7 


5 




4 




2 


9 




12 




8 


9 


32 


10 


35 


3 


10 


47 


13 


54 


9 


5 




7 




4 


11 




15 




700 


8 




4 




5 


6 




11 




1 


8 




9 




6 


10 




11 




3 


7 




6 




7 


13 




16 




8 


6 


84 


6 


82 


8 


9 


49 


5 


58 


4 


7 




5 




9 


6 




6 




5 


4 




9 




760 


15 




18 




6 


9 




8 




1 


9 




11 




7 


8 




5 




2 


8 




5 




8 


6 


84 


8 


85 


3 


9 


47 


8 


43 


9 


4 




9 




4 


14 




16 




710 


5 




3 




5 


13 




12 




1 


8 




8 




6 


13 




11 




2 


4 




6 




7 


6 




6 




3 


7 


28 


6 


26 


8 


10 


56 


14 


59 


4 


6 




6 




9 


8 




7 




6 


4 




9 




770 


9 




10 




6 


6 




3 




1 


8 




8 




i 


4 




4 




2 


5 




4 




8 


3 


22 


6 


27 


3 


14 


44 


12 


41 


9 


6 




4 




4 


9 




11 




720 


13 




12 




5 


5 




6 




1 


9 


» 


6 




6 


14 




11 




2 


7 




10 




7 


8 




5 




3 


11 


45 


6 


88 


8 


9 


45 


8 


41 


4 


6 




5 




9 


10 




13 




5 


10 




13 




780 


11 




9 




6 


9 




11 




1 


18 




18 




7 


8 




14 




2 


7 




6 




8 


10 43 


11 


54 


3 


10 


56 


11 


57 


9 


6 




10 




4 


8 




6 




730 


6 




8 




5 


9 




9 




1 


7 




8 




6 


10 




9 




2 


7 




7 




7 


16 




8 




8 


1 


87 


9 


42 


8 


7 


50 


8 


40 


4 


9 




8 




9 


11 




10 




5 


9 




10 




790 


9 




5 




6 


6 




7 




1 


7 




8 




7 


12 




10 




2 


9 




11 




8 


5 


41 


9 


44 


3 


10 


46 


14 


48 


9 


6 




11 




4 


12 




7 




740 


9 




10 




5 


6 




6 




1 


10 




4 




6 


17 




11 




2 


9 




8 




7 


17 




18 




3 


8 


42 


8 


41 


8 


9 


61 


6 


48 


4 


7 




6 




9 


8 




12 




6 


6 




5 




800 


5 




9 




6 


n 




9 




1 


7 




11 




7 


5 




9 




2 


9 




9 




8 


\ 8 


87 


9 


88 


3 


8 


87 


5 


46 
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Table VIIL— NO. OF CELLS.— Continued. 



No. 


Right 


Left 


No. 


Right 


Left 


804 


9 




8 




845 


10 




11 




5 


9 




4 




6 


11 




12 




6 


7 


• 


6 




7 


10 




10 




7 


8 




5 




8 


11 


60 


7 


47 


8 


9 


42 


7 


30 


9 


11 




12 




9 


8 




10 




850 


13 




7 




810 


11 




10 




1 


13 




14 




1 


8 




7 




2 


12 




14 




2 


9 




6 




3 


8 


57 


10 


57 


8 


18 


49 


12 


45 


4 


12 




8 




4 


10 




18 




5 


10 




14 




6 


9 




6 




6 


18 




6 




6 


5 




7 




7 


7 




8 




7 


6 




6 




8 


10 


67 


8 


44 


8 


9 


39 


10 


42 


9 


7 




11 




9 


8 




9 




860 


8 




12 




820 


7 




10 




1 


6 




5 




I 


14 




10 




2 


7 




6 




2 


9 




12 




3 


9 


37 


4 


38 


S 


16 


64 


10 


51 


4 


8 




7 




4 


11 




8 




5 


6 




5 




5 


9 




11 




6 


8 




4 




6 


10 




13 




7 


6 




5 




7 


12 




14 




8 


3 


31 


3 


24 


8 


14 


56 


18 


04 


9 


4 




6 




9 


16 




18 




870 


3 




5 




880 


10 




20 




1 


3 




4 




1 


15 




8 




2 


5 




6 




2 


14 




12 




3 


2 


17 


2 


23 


3 


16 


71 


17 


75 


4 


4 




3 




4 


15 




11 




5 


1 









5 


10 




7 




6 


3 




1 




6 


8 




10 




7 


2 




2 




7 


9 




8 




8 





10 


1 


7 


8 


17 


59 


18 


49 


9 


2 









9 


12 




10 




880 


4 




3 




840 


18 




11 




1 


2 




2 




1 


11 




14 




2 


1 









2 


6 




9 




3 





9 





5 


8 


8 


50 


5 


49 


4 


1 




1 




4 


8 




7 




5 


2 




1 





The addition of all the cells gives 5,777 for the right side 
5,740 for the left side, as in table I. It will be seen that th e 
numbers in the same section usually differ and often con- 
siderably^ while each group of five sections or one-tenth 
mm. shows a closer corrrespondence. 

The total number of the cells varies in proportion to the 
weight of the frog as shown by 
5 
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TABLE IX. 



Number of frog 

Weight in grammes 
Number of cells .... 



49 


18 


12 


86 


42 


U 


22 


44 


63 


111 


4,871 


6,760 


0,882 


8,589 


11,517 



25 

115 
11,187 



In Nos. 12 and 25 only the large cells were counted and 
tho numbers are therefore too small. Nos. 49, 18 and 43 are 
male, 12, 14 and 25 female. The ovaries were removed from 
the latter before weighing. Hence we may conclude that 
there is a relation between weight and number of ganglion 
cells not unlike that which obtains between weight and 
motor nerve fibres. 

In the brachial region the cells are distributed in small 
layers, each only one cell thick, and the spaces between the 
layers are occupied by the outgoing fibres. In the lumbar 
region no such arrangement is visible. The motor fibres of 
the brachial region pass off at right angles to the cord, and 
in the same way from the motor centre, while those of the 
lumbar region pass off obliquely both inside and outside of 
the cord. The most convenient method of showing the dis- 
tribution of the cells is, therefore, that of taking a unit of 
space and showing the number of cells in that. I have 
chosen one-tenth mm. as the space*since it is small enough 
to show the influence of the nerves and large enough to elim- 
inate differences in thickness of the sections. I give the re- 
sult in tabular form and graphically in plates I and II which 
are to be compared with the tables. 
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TABLE X. 

Frog No. 49. Weight 1^ grm. No. of cells in each one-tenth mm. See 

Plate I, Fig. I. 



Sum. 


Left 


Right 


Sum. 


Sum. 


Left. 


Right 


SUOL 




85 


42 






25 


85 






37 


48 






85 


82 






51 


51 






21 


21 






68 


72 






26 


26 






89 


98 






80 


82 






192 


187 






48 


52 






104 


108 






52 


56 






90 


96 






58 


53 






114 


181 






68 


71 




859 


129 


119 


897 


481 


78 


89 


467 




120 


111 






85 


75 






100 


89 






88 


72 






88 


88 






87 


101 






26 


28 






88 


97 






88 


22 






94 


87 






22 


16 






95 


87 






26 


21 






88 


80 






16 


19 






54 


55 






24 


27 






29 


28 




419 


24 


25 


401 


706 
2,414 


7 


9 


692 
2,547 














Total 


4,871 
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TABLE XL 



Frog No. 18. s Weight 22 grm. Plate I, Fig. IL 



Sum. 


Left. 


Right 


Sum. 


Sum. 


Left. 


Right. 


Sum. 


■ 


48 


45 






24 


27 






70 


70 






22 


23 






63 


55 






23 


22 






56 


55 






29 


19 






58 


60 






22 


20 






68 


65 






24 


. 81 






79 


69 






26 


25 






n 


88 






80 


32 






83 


70 






39 


85 




667 


81 


82 


654 


268 


29 


82 


266 




82 


78 






84 


81 






84 


79 






84 


80 






69 


75 






82 


41 






80 


88 




^ 


88 


89 






.72 


78 






48 


54 






78 


73 






54 


57 






79 


88 






45 


42 






76 


83 






49 


51 






74 


71 






49 


49 




751 


47 


56 


754 


429 


46 


89 


488 




28 


20 






52 


47 






28 


25 






55 


50 






27 


32 






50 


60 






38 


32 






66 


54 






24 


20 






57 


61 






21 


20 






59 


60 






24 


25 






56 


55 






19 


15 






54 


65 






28 


38 






60 


67 




252 


25 


23 


245 


576 


63 


66 


585 




24 


29 






69 


62 






17 


17 






56 


67 






24 


27 






45 


69 






21 


28 


1 




14 


22 






20 


28 






6 


6 






29 


22 






6 


5 






26 


25 














27 


26 














21 


28 












287 


28 


20 


245 


195 
8,875 




Total. . 


201 
8,888 
6,758 



I 
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TABLE XIL 
Frog No. 86. Weight 67 gnnu Plate I, Fig. III. 



Sum. 


Left. 


Right 


Sum. 


Bum. 


Left 


Right 


Sum. 




7 


11 






21 


24 






11 


19 






18 


21 






82 


87 






16 


18 






22 


85 






21 


15 






81 


84 




214 


24 


20 


197 




40 


42 






27 


26 






£0 


45 






17 


17 






60 


72 






25 


25 






59 


56 






17 


21 




858 


46 


52 


408 




21 


24 






42 


89 






20 


26 






40 


87 






26 


27 






52 


54 






18 


18 






74 


64 






10 


19 






62 


65 


k 


198 


17 


80 


288 




65 


69 




29 


80 






79 


81 


* 




22 


28 






81 


75 






25 


29 






66 


62 






17 


24 




625 


64 


78 


619 




26 


25 






62 


72 






21 


88 






74 


74 






82 


29 






64 


57 






17 


20 






62 


61 






21 


21 






65 


69 




232 


21 


21 


255 




68 


78 






16 


25 






77 


70 






81 


80 






85 


87 






81 


28 






65 


72 






81 


81 




708 


86 


69 


704 




87 


87 






73 


71 






85 


88 






76 


69 






45 


87 






78 


78 






46 


^ i 






53 


50 






68 


58 






56 


46 




896 


61 


56 


875 




27 


28 






61 


67 






27 


29 






64 


65 






84 


25 






55 


51 






21 


21 






52 


46 




465 


20 


24 


440 




52 


49 






24 


26 






55 


48 






27 


26 






45 


45 






28 


20 






41 


89 






28 


25 






84 


48 






85 


26 




487 


28 


82 


460 




20 


28 






80 


81 






16 


21 






29 


82 






14 


17 






40 


87 






28 


24 






87 


84 




226 


21 


20 


228 




40 


88 






28 


16 






44 


41 






29 


28 






88 


84 






28 


19 






86 


88 






22 


80 






28 


25 






17 


17 




848 


21 


18 


828 



70 
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Table XIL •— Continued. 



Sum. 



Right 


Left. 


6 


5 


2 


3 


2 


4 


8 





2 


1 



Sum. 



Sum. 



15 
4267 



Left. 


Right 


1 
Total 


1 
8589 



Sum. 



16 
4272 



Table "XHL 



Frog No. 42. Weight 111 Grm. See Plate II, Fig. IV. 



\ 



Sum. 


Left 


Right 


Sum. 


Sum. 


Left 


Right 


Sum. 




88 


42 




607 


88 


29 


618 




19 


14 






81 


85 






11 


18 






27 


28 






28 


14 






22 


25 






20 


20 






20 


25 






21 


20 






85 


28 






26 


17 






84 


89 






26 


88 






80 


27 






16 


28 






81 


28 




240 


40 


40 


286 




25 


81 






42 


89 




278 


28 


21 


277 




46 


48 






22 


28 






45 


44 






18 


19 






50 


49 






29 


20 


• 




41 


89 






24 


27 






89 


89 






21 


14 






49 


55 






14 


18 






48 


49 






14 


18 






47 


42 






18 


16 




451 


49 


61 


466 




21 


20 






80 


58 




199 


18 


24 


194 




75 


62 






22 


22 






68 


79 






26 


22 






72 


70 






26 


21 






68 


58 






84 


88 






60 


60 






88 


88 






54 


54 






84 


28 






60 


49 






25 


28 






67 


83 






20 


22 




650 


I 51 


. 71 




274 


26 


27 


263 
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Tablb XIIL— Continued. 



Sum. 


Left 


Right 


Sum. 


Svm. 


Left 


Right 


Sum. 




56 


69 






17 


20 






56 


57 






32 


81 






53 


75 






30 


81 






73 


72 






27 


88 






68 


62 






23 


24 






79 


65 






24 


25 






64 


60 






22 


21 






65 


70 






18 


14 






77 


67 






13 


14 




664 


79 


72 


669 


222 


16 


16 


229 




65 


64 






10 


8 






66 


68 






17 


16 






65 


62 






16 


17 






73 


69 






19 


26 






84 


67 






17 


18 






64 


75 






37 


48 






69 


77 






38 


81 






54 


61 






35 


89 






84 


46 






43 


41 




270 


88 


88 


287 




56 


59 






84 


83 






44 


41 


1 




82 


80 






45 


41 






37 


84 






56 


57 






82 


40 






50 


48 






20 


88 




477 


46 


40 


479 




14 


24 






61 


48 






20 


28 






87 


46 






17 


22 






42 


80 






25 


25 






49 


45 




1^ 


88 


85 


299 




89 


42 






82 


85 






54 


51 






84 


82 






56 


64 






34 


85 






71 


75 






28 


26 






59 


49 






22 


27 




518 


50 


49 






45 


88 






50 


47 






43 


54 






57 


57 






87 


42 






57 


44 






41 


44 






37 


88 




858 


42 


41 


874 




81 


24 






37 


88 






17 


23 






47 


51 






10 


7 






40 


58 




268 


9 


5 


245 




47 


43 


1 


5,740 




Total 


6,777 
11,617 
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TABLE XIV. 

Frog No. 25. s Weight 115 grm. See Plate II, Fig. V. 



Sum. 


Left. 


Right 


Sum. 


Sum. 


Left 


Right 


Sum. 




28 


25 






21 


21 






18 


20 






16 


16 






24 


22 






28 


17 






82 


81 






16 


14 






82 


85 




209 


22 


28 


204 




44 


40 






20 


25 






50 


45 






21 


18 






56 


49 






28 


28 






65 


65 






25 


25 




488 


94 


76 


408 




28 


28 






64 


64 






26 


26 






64 


61 






29 


26 






58 


50 






21 


25 






60 


51 






22 


20 






88 


58 




229 


19 


19 


285 




89 


89 






27 


24 






41 


62 






18 


17 






57 


78 






27 


26 






56 


65 






15 


18 




547 


70 


71 


589 




18 


12 






76 


75 






16 


20 






90 


100 






18 


19 






74 


72 






11 


12 






77 


82 






18 


25 






79 


76 




188 


20 


19 


192 




90 


91 






88 


8S 






84 


78 






87 


86 






77 


67 






87 


84 






75 


66 






28 


82 




789 


67 


84 


791 




87 


87 






77 


59 






45 


86 






62 


58 






88 


87 






67 


71 






41 


84 






65 


60 






84 


80 






67 


59 




864 


84 


84 


845 




88 


77 






86 


89 






62 


62 






28 


82 






66 


78 






88 


84 






64 


68 






82 


86 




685 


72 


70 


648 




84 


82 






78 


69 




45 


47 






54 


48 




88 


40 






89 


81 






84 


88 






88 


26 






42 


44 






28 


80 




860 


48 


88 


875 




18 


18 






48 


85 






17 


19 






86 


88 






14 


18 






84 


88 






21 


20 






88 


86 




814 


17 


15 


294 




45 


44 






28 


84 






44 


58 






25 


17 






51 


47 






17 


21 






81 


42 






20 


21 






57 


55 






21 


20 




429 


50 


52 


480 
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Table XIV.— Continued. 



Sum. 


Right. 


Left 


Sum. • 


Sum. 


Right 


Left 


Sum. 




44 


47 






22 


20 






68 


70 






16 


14 






00 


62 




888 


4 


9 


417 




58 


63 






9 


10 






54 


55 






7 


8 






56 


64 






8 


3 






54 


61 






5 


3 






53 


45 






4 


4 






75 


68 






3 


2 




594 


72 


68 


598 




2 


2 






62 


70 






2 


2 






56 


70 






1 


1 






54 


65 




38 


2 


3 


88 




48 


52 






1 









48 


49 






1 


1 






44 


41 




5,564 






6,567 




32 


27 








Total. 


11,181 



If we consider the tables^ or better^ the plates, we shall see 
that the cells are arranged in two great groups^ correspond- 
ing to the brachial and lumbar enlargements^ which are con- 
nected by the slender dorsal region. We can then divide the 
spinal cord into three regions — one for the lst-3d nerves, 
the second for the 4th-6th nerves, and the third for the 7th- 
10th nerves. We will consider each separately : 



TABLE XV. 



No. of Frog 

Cells of brachial region 

Total Cells 

Per cent, of cells in brachial re- 
gion 



49 
2076 

4871 

44.6 



18 
2828 
6758 

41.6 



12 
8204 
6892 

46.8 



86 
4061 
8589 

47.5 



25 

5306 

11131 

47 



42 

5104 

11517 

45.1 



The length of this region does not correspond to the num- 
ber of cells, as seen by 
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TABLE XVI. 



No. of Frog 

Length of cord, mm 

Length of brachial region 
Per cent of total length. . 



49 


18 


86 


25 


4.1 


7.6 


11.6 


13.9 


1.2 


2 


8.5 


4 


29.2 


26.3 


80.1 


81.6 



48 

14.7 

4.8 

82.7 



The cell-bearing part of the cord, only, is measured, and 
the table shows that the cells lie far closer in the brachial 
region than in the succeeding ones. It is also plain that 
there is no correspondence between the outside measure- 
ment of diameter of cord, or of the gray matter, and the 
number of cells contained. 

It is further noticeable that the cells are very regularly 
distributed in the brachial region. There is a sudden rise in 
number, a tolerably regular maintenance of a maximum, and 
a rapid diminution at the close of the region. This fact is 
due to the direction of exit of the fibres, it being, as before 
said, at right angles to the cord. Part of the third ne v 
indeed passes forward and so serves to still more clearly 
mark the line between the first and second regions. It is 
not easy to draw a line between the second and third re- 
gions. In both the nerves pass oflf obliquely, and the roots 
overlap each other in such a way that no sharp rise is 
seen and no line of division can be drawn. 

The two posterior regions together contain, in percentages^ 
the following number of cells. 



TABLE XVII. 



Number of Frog. 



49 
55.8 



18 
58.8 



12 
53.2 



86 
52.5 



25 
52.9 



42 
54.9 



In the second region it is not possible to find, in most 
cases, enlargements corresponding to the nerves. The cells 
are pretty evenly distributed. 
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In the third region several facts are noticeable : 

1. The small number of cells in proportion to the weight of 
muscle supplied. The weight of the leg muscles is far greater 
than that of the arm muscles^ but the ganglion cells, though 
larger are scarcely more numerous. The fibres of the muscles 
are much larger in the leg, and of course, investigation should 
turn on the relation of number of cells to fibres. This has 
not been worked out. 

2. The cells increase gradually to a maximum and very 
rapidly fall off in number at the rear end. 

3 The position of the maximum is variable and probably 
depends on the relative size of the nerves going into the 
lumbar plexus. This is well seen in Frog No. 43, where 
both fibres and cells were counted. An unusually large 10th 
nerve was found and the maximum of cells is unusually far 
back. In general the maximum lies near the exit of the 8th 
nerve. 

4. It may be inferred that the nerve fibres do not go far 
in the cord before uniting with a cell. 

5. There is a long string of scattered cells at the posterior 
end often i mm. long. 

The exact relation of the maxima of cells to the points of 
exit of the nerves is not easy to determine on cross sections 
which alone I have studied. The third nerve passes as 
already said, forward, and the roots of the posterior nerves 
overlap. Longitudinal sections prepared by other methr 
ods will give conclusions on this point. 

A word may be said on the relation of length of cord and 
number of cells, though no proportional relation was found. 

TABLE XVIII. 



Frog, No 

Length of cord, mm 

Na of cells 

Cells per mm 



49 


18 


36 


25 


4.1 


7.6 


11.6 


18.9 


4871 


6758 


8539 


11131 


1189 


905 


636 


800 



42* 

14.7 

11517 

78a 



It is plain that the length increases more rapidly than the 
number of the cells. The length is necessarily taken from 
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the imbedded cord. Proportional results are probably not 
impaired by this fact, although the exception to the series 
seen in No. 36 may rest on some irregularity in shrinking 
during imbedding. 

A comparison of cells per mm. in brachial and lumbar re- 
gions may be interesting. 

TABLE XIX. 



Frog, No 

Weight of frog, grammes 

CellB.permm.jl*^^'^; 



49 


36 


U 


67 


1730 


1160 


1352 


791 



42 

111 
1A63 

734 



The cells lie more closely than in the brachial region^ and 
the number of cells decreases per mm. with the growth of 
the frog more rapidly in the lumbar than in the brachial re- 
gion. This fact is plain also in the outer form of the cord 
which gradually changes from a conical to a cylindrical 
form. The change is also more rapid in youth than later. 

III. Relation op Motor Cells and Fibres. 

In frog No. 42, the motor fibres of the right side and the 
cells were both counted as given in the preceding pages. 

The number of motor fibres in the ten nerves on the right 
side was 5,734. 

The number of gangUon cells waa, right, 5,777; left, 5,740. 
The correspondence is so close that we can well conclude 
that for each motor nerve fibre there is present a ganglion 
cell in the anterior horn of the cord, and that all ganglion 
cells therein contained are connected with motor nerve fibres. 

Other countings gave the following result: 

TABLE XX. 



No. of Frog 

Motor Fibres of one side . . . 
Gkuiglion Cells of right side 
Difference 



49 


36 


2,093 


4,283 


2,467 


4272 


+ 685 


+48 



42 

6,734 
5,777 

-43 
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The great difference between the fibres and cells of frog 
49, was a surprise to me. It is, however, easily explained. 
As already said, the nervous elements in a small frog are 
smaller than in the larger ones. There are thus a larger 
number proportionately of small cells and fibers. But. 
while osmic acid discriminates easily from the smallest 
fibres, the corresponding cells are hardly distinguishable 
from the large embryonic cells found in great numbers in 
the cord of developing frogs, like the one in question. I 
therefore suppose that the number given for the fibres is 
probably the true number for the cells. 

I append a figure in which the weight of the frog serves as 
the axis of abscissas, and the number of ganglion cells and 
nerve fibres as that of ordinates. It will be seen that there 
is quite a close correspondence between the lines of cells and 
and fibres, but that the former shows a too cupid decline in 
the region of the smaller frogs. The lines should probably 
run parallel and would do so were the methods for discrim- 
inating cells as good as those for fibres. 

In Fig. 1 the figures on the lower side of the cut represent the weight of 
the frogs in grammes; those on the right of the cut, the number of cells 
or fibres. The broken line represents the curve of the ganglion cells. The 
upper line shows the nerve fibres, and the lower line the large ganglion 
cells in those frogs where only those cells were counted. The numbers in 
the cut refer to those of the frogs examined. 
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Fig. 1. 
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It remains to briefly consider the relation of the fibres and 
cells of different regions. 



TABLE XXL 



Frog No 

Fibres, Nerves 1-3 

Cells of brachial region 

Difference 

Fibres, Nerves 4-10 

Cells of dorso-lumbar region 
Difference 



36 


43 


4578 


6122 


4061 


5104 


—517 


—1018 


4088 


5846 


4478 


6423 


+ 890 


—1067 



The table shows that we have too many cells in the dorso- 
lumbar region, too few in the brachial. The latter must 
therefore draw on the former, and, as already remarked, 
there are ascending fibres from the middle region of the 
cord. 

We can also determine the point where the supply for the 
lumbar plexus begins. 

The first six nerves contain in Frog 36, 5236 fibres, in 42, 
7040. In figures II and III this point is marked with d, a 
point in the middle region just above the lumbar enlarge- 
ment. This confirms previously advanced views. 

IV. Number of Sensory Fibres. 

The following table gives the facts so far as I have invest- 
igated them. 

Table XXII. 





No. 41. 


6 Wt 28 Gr. 




No.) 


36. ? Wt 63 Gr. 


Nerva 


Motor. 


Sensory. 


Sum. 


Trunk. 


Motor. 


Sensory. 


SunL 


Tnmk. 


L 


652 


78 


720 


718 


783 


124 


907 


908 


IL 


1098 


1230 


2328 


2563 


975 


1649 


2624 


3041* 


III. 


226 


143 


369 


370 


481 


264 


745 


749 


IV. 


119 


185 


304 


301 


106 


193 


299 


297 


V. 


92 


. 188 


280 


279 


114 


224 


338 


339 


YL 


187 


176 


313 


314 


159 


184 


343 


341 


VIL 


137 


470 


608 


607 


142 


562 


704 


703 


VIII. 


501 


737 


1238 


1243 


870 


1101 


1971 


1955 


IX. 


450 


547 


997 


1001 


441 


993 


1434 


1633* 


X. 


112 


27 


139 


141 


212 


41 


253 


253 


Sum. 


3524 


8781 


7295 


7325 


4283 


5335 


9618 
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It will be seen that except in two cases there is a close 
agreement between the sum of the roots and the trunks. In 
those two cases the nerve was so large as to be unstained 
near its exit from the spinal column^ and sections were taken 
lower down, where the nerve may have been joined by other 
nerves. 

It is plain, (1) that the number of motor fibres is smaller 
than that of the sensory; and (2), if these two frogs may be 
taken as examples, that the number varies with the weight 
of the frog, but not according to the same law as do the mo- 
tor fibres. 



V. Functions op the Motor Ganglion Cells. 

Experiments were made with a view of directly determin- 
ing the function of the group of cells whose numbers were 
counted. The frog's brain was destroyed and the spinal cord 
exposed. It was then fastened on a plate like the mechan- 
ical stage of a microscope, and its tendo achillis was con- 
nected with a registering drum in the usual way. A very 
fine needle was plunged into the cord by meaiis of a rack- 
and-pinion movement. It was first inserted into the center of 
the cord, then withdrawn, the frog was moved one-tenth mm. 
and the cord again pierced, the needle withdrawn, and the op- 
eration was repeated until the whole breadth of cord was 
passed below the needle. The usual effect of the prick was 
either nothing or a twitch of the muscle; at one point, however, 
a tetanus was produced. To determine this point the cord was 
hardened, imbedded, and a section made at the point exper- 
imented upon; a drawing of the section was then divided 
into as many equal spaces as there had been needle pricks, 
and it was found that those pricks which caused a tetanus 
passed through or close to the group of large ganglion cells. 
This was the case whether the cord was pierced from the 
side or from above. We may then conclude that these 
ganglion cells have the power of converting into a tetanus, 
a stimulus which, if applied to the nerve would cause merely 
a single twitch. 



The Motor Ganglion Cells of the Frog's Spinal Cord. 81 

Explanation op Plates. 

Plates I and II are a graphic representation of the tables 
X-X v., and show the nvunber of cells for each one- tenth mm. 
of length of spinal cord. The vertical line marked O serves 
as the axis of abscissas and contains as many units of 
length as does the given cord one-tenth mm. On each side 
are ordinates erected whose length corresponds to the num- 
ber of cells at the given horizon. Each space on this axis 
stands for ten ganglion cells. The figures are placed verti- 
cally so as better to show the right and left, anterior and 
posterior directions of the cord. In Fig. IV. the points of 
exit of the nerves are marked. 

One source of error in the plates should be noted. It is 
assumed that the sections were cut at right angles to the 
spinal cord. Since this is never exactly true it happens that 
a small bilateral asymmetry exists in the figure which may 
not be found in the card. 

Fig. I. see Table X., page 67. 

Fig. II. see Table XI., page 66. 

Fig. III. see Table XII., page 69. 

Fig. IV. see Table XIII.. page 70. 

Fig. V. see Table XIV., page 72. 
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DECEiMBER 26, 27 and 28, 1882. 

PROGRAMME. 
Tuesday, Dec. 26, 7:30 P. M. 
Basiness Meeting — Reports of Officers. 

Wednesday, Dec. 27, 9:80 A. M. 
Unfinished Busioess. 

I*ajper: '* Who built the Mounds."— Dr. P. R. Hoy, Racine. 
Paper: *• Who made the Copper tool-s" — Dr. P. R Hoy, Racinf". 
Paper; " Greek Reh'gion." — Prof. J. Emerson, Beluit. 

Afternoon Session, 2:30 P. M. 

Paper: "Portraits of Columbus." — J. D. Butler, L.!* D., Madison. 

Paper: *' List of * ungi collected in Wisconsin." — Wm. TRelease, Madi- 
son. 

Paper: " Insanity."— A. O. Wright, A. M., Madison. 

Paper: " Our knowledge of Stellar Motion." — Prof. T. H. Safford, Wil- 
liamstown, Mass. 

Evening Session, 7:80 P. M. 

Paper: (Institute of Christian Philosophy.) "The Unity of Moral Ideas." 
Rev. C. Caverno. Lombaid, Ills. 

Thursday, DEa 28th, 9:30 A. M. 

Paper: "The effect of local attractions on the Plumb line and Sea level." 

— Prof. J. E. Davtes, Madison. 
Paper: " Nature and Freedom."— Prof. J. J. Elmendorf, Racine. 
Paper: " Sorghum Sugar."— M. Swenson, M. S., Madison. 

Afternoon Session, 2:30 P. M. . 

Paper: (Institute of Christian Philosophy.) " The Ideal Man." — Prof. J. 

J. Elmendorf, Racine. 
Paper; "The Sochemanoi."— Prof. W. F. Allen, Madison. 

Evening Session, 7:80 P. M. 
Unfinished Business. 

Paper: (Institute of Christian Philosophy.) "The Universality of Law." — 
Pres. John Bascom, Madison. 
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WHO BUILT THE MOUNDS ? 

By Dr. P. R HoY, Racine. 

This question is often asked and variously answered. I 
purpose to treat the subject with due candor, offerings such 
evidence only, as I consider authentic. Let us have the 
truth, though it should undermine the fanciful poetic fic- 
tions that have, from time to time, been advanced as the true 
solution of this mooted question. We read in papers and 
books on this subject, that the great antiquity of works is 
proven by the trees on or near them that a mound or fortifica- 
tion must be of great age for the trees were from three to 
four feet in diameter, or the very indefinite expression, there 
were large trees growing in such and such a locality. 

x^side from the love of exaggeration, I am persuaded that 
there is a large margin for error in counting three or four 
inches of the outer margin of trees and thereupon estimating 
the age by multiplying the semi-diameter by this partial 
count. 

The giant trees of^Califomia have been over and over 
again declared to be from three to four thousand years of 
age. In 1875, J. Q. Lemmons was sent to ascertain the ex- 
act truth and report at the Centennial. On repeatedly count- 
ing the rings of at least & dozen trees, he found that their 
ages were from 1,000 to 1,500 years. 

The celebrated tree, the stump of which is used as a floor 
for a ball room, is just 1.2G0 years old. Lemmons, during 
these investigations ascertained that by counting the rings 
on the outer foot and then, by this, estimating the age, 
the years would be doubled, for the growths varied from 
one-third of an inch in the interior, to the thickness of paper 
on the outside. So after repeated trials, he found that by 
counting a section one-third of the distance from the inside 
of the bark toward the centre, the age thus ascertained 
would correspond with the entire count. This rule was of 
great value to him in ascertaining the ages of the old pros- 
trate trees. (Botanical Gazette, Vol. 3, Nos. 10 and 11.) 
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I have measured and counted the rings of many trees and 
find that in most forest trees Lemmons' rule is equally ap- 
plicable. 

Observation proves that forest trees acquire considerable 
size in comparatively few years. It is a rule in forestry to 
cut oflf the timber in 100 years from the planting, as it is 
then sufficiently large for all purposes, and after the expira- 
tion of one century the waste, decay, etc., equals the increase 
by growth. The fine shade trees that line our streets in 
Racine, more especially in the Second ward, are a source of 
pride and comfort to the citizens. I was one of the earliest 
settlers in this ward. In 1846-7 an organization for the pur- 
pose, planted trees some of which, by this time, have attained 
somewhat remarkable size. I have recently measured some 
of the largest. The white elms, Ulmus Americana, are from 
six to eight feet in circumference two feet from the ground. 
Maples from four to five feet ; black and golden willows, 
eight feet ; poplars, Populus Candicans eight and a half to 
nine feet. Not long since I had an opportunity of counting 
the rings and accurately measuring one of these street elms, 
finding the diameter two feet from the ground, inside of the 
bark, twenty-four inches, rings forty-eight, — an average of 
just one-fourth of an inch to a ring, giving an increase in 
diameter each year of one-half an inch. 

Benjamin Bones, living four miles from Eacine, cut down 
in 1870, a large white elm and on splitting it discovered, four 
inches from the centre, a blaze which included a hack evi- 
dently made by a sharp ax. He brought me a section of the 
tree including the blaze. There were one hundred and 
eighty-eight rings outside of the hack, measuring twenty- 
two and a half inches from inside of the bark to the blaze. 
Counting back and adding two years for the growths 
to cover the scar, we found that the period corresponded 
with Hennepin's first voyage along the west coast of Lake 
Michigan. A few years before this discovery Dr. Lapham 
and I amused ourselves tracing Father Hennepin's voyage. 
We located the spot where he halted and spent several 
days to recuperate. He says: "At this station the natives 
and voigeures we had with us killed plenty of stags, wild 



^ 
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goats and many turkeys, big and fat." The point where we 
located this halt is not over one-half a mile from this famous 
historic tree, which was fully four feet in diameter. It is 
probable that 203 years ago some of Hennepin's party blazed 
an elm sapling as a guide, and now the marks of that 
hatchet are revealed as sharp and distinct as when first 
made. 

At the time Dr. Lapham and I surveyed the large group 
of mounds, near Racine, in September, 1850, there was a pin 
oak sapling growing on the centre of a small mound situ- 
ated near the house of William Bull. That sapling is now 
fifty-six inches in diameter although that species of tree is 
ordinarily not a rapid grower. 

Trees that are planted on the mounds, in Mound Ceme- 
tery have made a rapid growth being much larger than 
those planted at the same time in the adjacent grounds. 

It has been asserted over and over again, without fear of 
contradiction, that the " Mound builders were an agricul- 
tural people and the Indians not." The truth is that the In- 
dians well deserved the name agricultural. 

When white men came to America they found com in 
cultivation from latitude forty degrees south, to 
the St. Lawrence river of the north. Corn must have 
originated in a warm country, probably in Mexico. How 
it could have been adapted to the short summers of the re- 
gions so far north, ics a matter of interesting inquiry. With- 
out other agricultural education than that derived from their 
own unrecorded and necessarily imperfect observations, the 
Indians pushed the production of com from the Gulf of 
Mexico to the St. Lawrence, Canada, ages before the white 
man visited them, and it was to the natives that the early 
settlers were indebted, not only for the seed corn, but for 
instruction as to planting and cultivation. An annual like 
corn may extend itself east or west along the same isother- 
mal line by accidental causes, but it could not have moved 
into a much colder climate without skillful cultivation and 
careful attention to the selection and improvement of va- 
riety. It must have required ages to change it to such a de- 
gree as to fit it to grow and ripen in Canada. 
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When the Pilgn^ims first came among the Indians they 
bought great stores of venison and eight hogsheads of cor n 
and beans. (Mourt's Relations. Drake, p. 79.) King Philip, 
Metacomet, was surprised and driven from his home on 
Mount Hope. The Pilgrims took ''what he had worth 
taking, and spoiled the rest, and also took possession of one 
thousand acres of com, which was harvested by the English 
and disposed of according to their directions." (Old Indian 
Chronicle. Drake, p. 209.) In the history of the Pequod 
war it is recorded that the Pequods had ''two plantations 
three miles in sunder, and above 200 acres of corn, which the 
English destroyed." f Mourt's Relations. Drake, p. 116.) At 
Philip's Fort, in Rhode Island, there were 500 bushels of 
corn, stored in sections of hollow trees, each holding about 
one barrel. These*' gums " were so placed as to afford a for- 
midable breastwork. (Dr. I. Mather. Drake, p. 218.) 

In the war between the Narragansets and the combined 
forces of the Mowhegans and Pequots, the latter " comm itted 
extensive robberies and destroyed twenty-three fields of 
corn." This occurred in 1637, so says Roger Williams. 
(Drake, p. 123.) 

In Wisconsin, the Winnebagoes, Menomonies and Pottawa- 
tomies raised more com than they required for their own use 
Clark says: " Gen Atkinson purchased, he thinks it was 
6,000 bushels of corn of the Winnebagoes. In 1848, when my 
brother and I traveled extensively through Wisconsin, we 
drove in several instances over old Indian corn-fields, one of 
which in Columbia county, extended over half a mile. An old 
pioneer living near by told us the Winnebagoes had cultivaed 
this large corn-field. The Mandans and Riccarees of the 
west cultivate com not only for their own use, but also 
enough to make it a prominent article of trade." (Antiqui- 
ites of Wisconsin, page 90.) 

Gen. Wayne in his oflBcial report of a battle with the In- 
dians of Northwestern Ohio in 1783, says: "A vast destruc- 
tion of Indian property took place during the expedition. 
The very extensive and highly cultivated fields and gardens 
show the work of many hands. The margins of the beauti- 
ful rivers appeared like one continuous village for many 
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miles, nor have I ever before beheld such immense fields of 
com. All were laid waste for twenty miles on each side of 
the rivers." In Western New York there were large fields 
of corn according to Champlain and Eirtland. In Eastern 
New York, Hudson mentions there being in several places 
extensive fields of corn. Marquis De Nouville in his cele- 
brated expedition against the Seneca Indians says: "On 
the 14th of July, 1685, we marched to one of the large vil- 
lages of Senecas where we encamped. We remained at the 
four Seneca villages for ten days. All the time we spent in 
destroying the corn which, including the old com that was 
in cache, which we burned, was in such great abundance that 
the loss was computed at 400,000 minots or 1,200,000 bushels 
of Indian com!" This was in Ontario county. New York. 
(Aboriginal Monuments in the State of New York, pp. t>3 and 
66.) Newport went up the Powhatan River to visit Pow- 
hatan in 1607. He states that Powhatan had extensive fields 
that came down to the river in which he cultivated corn, 
beans, peas, pumpkins, tobacco and flax. (Churchill and 
Holmes, Pickering p. 926.) De Soto speaks frequently of In- 
dian villages that contained from 150 to 600 dwellings con- 
structed of wood; sometimes walled in with stone and pro- 
tected with tall palisades driven into the ground and sur- 
rounded by extensive fields of maize, beans, peas, pump- 
kins and other vegetables. In one instance he relates that 
his army passed through continuous fields of maize for two 
leagues — not a small field of corn even at the present time. 

De Soto subsisted his army of one thousand men and 
two hundred and thirteen horses on the Indians' produce. 
At one place he took corn enough to feed his entire army 
for five days. He writes, "on Oct. 18 we came to Mobile, a 
walled city, which we captured and where we rested forty 
days. Found great stores of bear's fat, oil of walnuts and 
honey of bees stored in gourds. On March 3d, departed 
north with maize enough for sixty leagues." 

De Soto's army wandered among and lived on the Indian 
four and a half years. It certainly took no small amount of 
corn and other provisions to subsist such an army for so 
long a period. The Seminoles, Cherokees, Chicasaws, Choc- 
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taws and Creeks were certainly a well-to-do people in an 
agricultural sense^ at that early day^ 350 years since^ before 
the introduction of whiskey, which has well-nigh paralyzed 
their energies. 

It is not uncommon for authors to assert confidently that 
the mounds were erected by a different race of people from 
the modern Indians^ for the latter have no tradition of the 
mounds, by whom and for what purpose they were built. 
Let us consider the subject of Indian Tradition, Bartram^ 
the zoologist and botanist, traveled in Georgia, Tennessee, 
Florida and South Carolina a little over one hundred years 
ago. He says: "At the Cherokee town of Cowe, on the Ten- 
nessee river, which contains one hundred houses, he noticed 
that the council house, a large rotunda, capable of accom- 
modating several hundred people, stood on the top of an 
ancient artificial mound of earth, of about twenty feet in 
perpendicular elevation. The Cherokees themselves could 
give no account when or by whom the mound was built." 
At another important Cherokee town, Bartram saw a most 
remarkable column. It stood adjacent to the town, in the 
center of an oblique square, and was about forty feet high, 
and only from two to three feet thick at the base, and 
tapered gradually to a point at the top. What is remarkable 
about this ^pillar is, that notwithstanding it is formed of a 
single piece of pine timber, the Indians or white traders 
could give no account for what purpose or at what time it 
was erected. All the Indians that Bartram asked gave the 
same answer, which was that the ancient Indians found it 
there, and that their fathers knew nothing about it. This 
fact, says Bartram, is not singular, when reference is had to 
the mound of earth, but when the same answer is given 
concerning a perishable material, there is at least some 
slight ground for suspicion. 

Another singular circumstance is that no pine trees grew 
nearer than twelve miles from this point. (Drake's In- 
dians of North America, p. 63.) 

None of the Indians at the present time have traditions 
running back as far as Allouez and Marquette, or even to 
the more recent time of John Carver. Is it not strange that 
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they have no knowledge of these men ? The Winneba- 
goes and Menomonees assert positively that they never made 
flint arrowheads, stone axes or pottery, and that these things 
must have been made by some one else. White Snake, a 
chief of the Winnebagoes, said in all sincerity, they were 
never made bj the Indians. (Antiquities of Wisconsin, p. 
90, Smithsonian Report of 1879, p. 430.) 

In view of these facts what weight has the lack of tradi- 
tion respecting the mounds? Just none at all. 

Jefferson, speaking of the barrows or mounds of Virginia, 
says: "But on whatsoever occasion they may have been 
made, they are of considerable notoriety among the Indians. 
About thirty years ago a party of Indians passing through 
that part of the country where a mound was situated, went 
through the woods directly to it, without instruction or in- 
quiry, and staid about it for some time with expressions 
which were considered those of sorrow. They returned di- 
rectly to the high road and pursued their journey after 
spending one half of a day in visiting the mound." (Drake's 
Indians, p. 56.) 

Dr. Samuel Drake studied many of the mounds of Ohio. 
After describing stone axes, copper implements, flint arrow- 
heads, teeth of carnivorous animals, mica and bone imple- 
ments, shell beads, and various patterns of pottery, etc., he 
remarks, " this pottery was made of the same materials em- 
ployed by the Louisiana Indians within my own recollection, 
namely, powdered muscle and other river shells, sand and 
clay." 

Dr. Drake, in speaking of the rough stone walls found in 
several localities in Ohio, said that they were similar to 
those constructed by the Cherokee Indians of the south. 
(Drake's Indians, p. 57.) 

Atwater, in 1819, surveyed and studied a large number of 
the ancient works of Ohio. He says: "What the true 
height of these ruined works was, cannot be very well ascer- 
tained, as it is almost impossible to know the rate of their 
diminution even were the space of time given. But there 
can be no doubt that most of them are much diminished by 
the action of the tempests which have swept over them for 
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Siges, That they were the work of a diflferent race from 
the present Indians^ has been pretty confidently asserted ; 
but, as yet, proof is entirely wanting to support such a con- 
clusion. In a few instances European articles have been 
found in and about some of these works. But few persons 
of intelligence pronounced these works older than others of 
the same kind found occupied by the Indians at the time of 
the French wars." (Drake, p. 60). 

Bartram in his travels in Florida relates: ^' The Indians 
collected the bones of the tribe and proceeded in a solemn 
manner to excavate a hole in the ground in which they de- 
posited the bones, and after covering them up they elevated 
a circular mound of earth over the spot J' (Bartram's Trav- 
els, p. 514. New York Aboriginal Monuments, p. 68.) 
When Gen. Oglethrop landed in Georgia, in 1732, he 
communicated to the Indians the contents of the journal 
of Sir Walter Raleigh. They pointed out to Oglethrop 
a place ned.r Yamacran bluff on which there was a 
large mound in which was buried, they said, a chief who 
had talked with Sir Walter Raleigh upon that spot. The 
chief had requested his people to bury him there. (Commis- 
sioners' Report on. Georgia Affairs, p. 119. Drake's Indians, 
p. 369.) 

A mound opened by Jefferson on the Ravenna river was 
attributed by him to recent Indians. (Jefferson's Notes on 
Virginia.) 

A document accompanying the President's "message of 
1806 describes a mound of considerable size erected by the 
Natchez Indians when they were expelled from Louisiana 
(President Jefferson's Documents). Forbes was of the opinion 
that the mounds, thirty miles south of Natchez were erected 
by the Cherokee Indians. He states that the trees growing 
on the mounds were decidedly smaller than those growing 
on the adjacent grounds. 

La Salle and his companions visited, two hundred years 
ago, the Natchez Indians. The town was surrounded by 
strong earthworks defended by tall stakes. They kept a per- 
petual lire burning on a mound which was forty -five feet 
high. 
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Bartram says in his Antiquities of Southern Indians that 
in his day the Choctaws erected mounds over the bones of 
the dead. The chief, Tomtxchechi, pointed out a large mound 
in which were the bones of a chief who had entertained a 
great white man with a red beard who came into the Sa- 
vanna river in ships. 

Walker describes many of the Florida mounds in the 
Smithsonian report of 1879. He excavated systematically a 
mound at the mouth of the Kootre river. A skull taken 
from the centre and base of the mound was broken in and 
inside of the head he found a rusty iron spike about three 
inches in length and a broken arrowhead. Excepting some 
highly ornamental fragments of pottery, these were all the 
relics he obtained in this mound. Walker also opened a 
mound on the south side of Alligator creek. This mound 
was circular in shape, forty-six feet in diameter, and about 
three feet in height. 

He found many strings of colored glass beads, copper and 
brass ornaments. Among other curious objects was a pair 
of scissors and a fragment of a looking glass. By patience 
and care he obtained many strings of beads in the order 
they were worn by the owner. In* two cases frag- 
ments of strings were preserved, seemingly by the cop- 
per. Many of the out glass beads were very beauti- 
ful. Walker remarks that this mound could not be older than 
three hundred and forty years, probably much less. These 
trinkets may have been derived from De Soto, for tradition 
points out Phillips point, eight miles north of this mound as 
the spot where the Spaniards landed. (Smithsonian report 
1879, p. 410.) 

Dr. S. P. Hildreth opened a mound in Marietta, Ohio, and 
the circumstances were detailed by the accurate pen of the 
doctor. He relates: On removing the earth composing an 
ancient mound in a street of Marietta, the articles found 
were those belonging to the person over whom the mound 
was originally made. The articles were silver plated buckles 
and sword mountings; a streak of rust was all that re- 
mained of the blade. The name of Dr. Hildreth is sufficient 
guarantee that the statements are correct. 
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This mound must have been erected within a little over 
tliree hundred years at most. (Aboriginal Monuments of 
New York p. 187.) 

Several silver crosses, a number of small bags of ver- 
milion and other articles of European origin were discov- 
ered by C. A. Vaughn, of Cincinnati^ in excavating several 
mounds in the vicinity of Beardstown, 111. These articles 
ivere found within the skeleton at the base of the mounds. 
(Ancient Monuments of Mass., p. 146.) A small mound was 
opened near Chilicothe, Ohio, which was found to contain 
the skeleton of a girl enveloped in bark. (Ancient Mounds 
of Mississippi Valley, p. 171.) 

In the year 1827, while constructing the Ohio canal a 
mound was removed under the supervision of William H. 
Price, at that time a member of board of Public Works. At 
the base of this mound with the skeleton, was a dial plate 
and other articles of European origin. (Ancient Mounds of 
Miss. Valley, p. 146.) 

In Benton Township, Cuyahoga County, it became neces- 
sary to remove a small mound while excavating the Ohio 
canal. The remains of one or more human skeletons were 
found, also a gun barrel and some mountings of the stock. 
(Ancient Mounds of Miss. Valley, p. 146.) 

In Green township, Chenango county, N. Y., there was a 
mound four feet high situated near Chenango creek, which 
was opened in 1829. 

The mound had a pine stump standing on the top. Qreat 
numbers of human bones were found. These skeletons were 
lying without order, much decay ed,and they crumbled on ex- 
posure. There were two heaps of flint arrowheads, one of 
which contained 200 of the usual pattern, color, black and yel- 
low. At another point of the base of the mound, there were 
more than half as many of a smaller size. In the same mound 
a silver band or ring two inches in diameter, a number of 
stone gouges or chisels of different shapes and a piece of 
mica, heart-shaped and much decayed. (New York Aborig- 
inal Monuments, p. 34.) 

A remarkable work situated in Oneida county, N. Y., des- 
cribed by M. B. Clark, was inclosed with two rows of cedar 
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palisades^ they being twelve feet apart and inclosing^ ten 
acres. When the ground was first plowed the burnt stumps 
of these palisades were turned up. In this fort there were 
six mounds, the largest of which was opened. 

Near the base there was a layer of ashes beneath which 
were human bones, many trinkets made of red pipe stone (cat- 
linite) and a great store of old iron articles consisting of 
axes, files, knives, etc. (N. Y. Aboriginal Monuments, p. 171.) 

Lewis and Clark speaks of a mound in which a great chief 
of the Omahas had been interred. He was buried upon a 
hill and a mound six feet in height and twelve feet in diam- 
eter was erected over him. (Lewis and Clark Travels West 
of the Mississippi, New York Monuments, p. 107.) 

Beck mentions a large mound on the Osage river which 
had been erected within the last thirty years by the Osages 
in honor of a dead chief. (Missouri Gazette, p. 308.) 

James, in 1816, upon what he deemod good authority, gives 
an account of the discovery of a new-made mound which, 
when opened, disclosed the body of a white officer placed in 
a sitting position on a mat. (James' Expedition, VoL 2, 
p. 38.) 

Lapham discovered a mound situated in the town of Oak 
Creek, Milwaukee County, Wis. 

This isolated mound was six feet in height. The sides 
were much steeper than any he had seen, which indicated 
that the mound was comparatively recent. Time sufficient 
to level down or spread out the mound had not elapsed. 
(Antiquities of Wisconsin, p. 10.) 

The mounds near Lake Koshkonong, Jefferson county, 
Wisconsin, are of a recent construction, as proved by the 
bones being well preserved and containing considerable ani- 
mal matter. The numerous bone implements and shell beads, 
wampun are alike well preserved. 

I have studied carefully the large group of mounds situ- 
ated near Racine, and have excavated fifty of the original 
one hundred and thirty-eight, which Dr. Lapham and I sur- 
veyed in 1850. These Racine mounds being of the oldest 
type, the bones are entirely destitute of animal matter. I 
asserted that the specimens exhibited at a meeting of the 
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Koshkonong were of secondary interment, notwithstanding 
I was assured they were taken below the center of the 
mounds, under a stratum of cement, composed of burnt- 
fresh water shells. In order to prove or disprove Mr. Clark's 
investigation, a party of scientific men went from Milwau- 
kee and opened one of these Koshkonong mounds. They ran 
a wide excavation through the center of the mound, starting 
two feet below the i^rface of the ground. They were re- 
warded and fully confirmed Clark's statement, and proved 
that these mounds are of no great age. 

Dr. Stemberger, of the U. S. Army, critically examined 
certain mounds near Pensacola, Florida. These mounds 
proved to have been constructed by Indians, as blue glass 
beads were found in several of them. 

Catlin observed a conical mound ten feet in height, erected 
over the body of a young chief of the Sioux tribe who had 
been accidentally killed on thai spot. (N. A. Indians, vol. 2, 
p. 107.) James Mathew, a brother of Kev. Father Mathew, of 
Bacine, settled on Zumbro River, in Olmstead county, Minne- 
sota, in 1860. When he first plowed the land there was a 
mound six feet high and twenty feet in breadth, and so sit- 
uated that it was in the way of properly cultivating the 
land, so he made the attempt to plow it down. He sank the 
plow to the beam repeatedly, but succeeded in reducing 
the height about two feet. The next year he procured a 
scraper, and went to work systematically to remove the en- 
tire mound. After scraping down the eminence to within 
about two feet of the base he came to some rotten wood. 
On carefully removing the top he discovered a kind of cage 
built of large stakes driven into the ground, as close together 
as possible, and covered with a split log, finished by plaster- 
ing the outside thickly with clay, thus forming a rude lodge 
which was about three feet long and a little less in breadth. 
In this pen he found one skeleton of an adult in a good 
state of preservation and with the bones were found two 
iron hatchets, a dozen flint arrow heads, a copper ring two 
inches in diameter, a lot of shell beads and a red stone pipe 
of rather large size and ingeniously ornamented with lead.. 



96 Wisconsin Academy of Sciences, Arts and Letters, 

Father Mathe w visited his brother a few days after this find. 
On his return he brought the entire lot of implements with 
him. 

George A West, an intelligent and thoroughly reliable 
gentleman, wrote me an accurate description of a mound 
opened, and of the interesting relics obtained. His letter is 
as follows: 

Racine, Wisconsin, JazL 15, 1881. 
Dr. Hoy, Sr.: * 

Dear Sir — Kaowing that for years, the works of the moun^-buUden 
have been closely studied by you, allow me the pleasure of describing to 
you a few particulars in regard to a mound opened by me in the ^ ear 1870. 

When an uncle of mine by the name of Davis, was trapping on Root river, 
in the town of Raymond, Racine Co., he discovered two small mounds on 
the northwest quarter of section 15. The mounds were situated on the 
-east bank of the river, above high water mark, ye i very near to the stream, 
on a sand bank. One was partly eaten away by the stream, and the other, 
situated a few rods away, was covered with haztl btush, with a few large 
trees standing near by. The mounds were each about ten feet across and 
two and a half feet above the level of the surrounding ground. 

We concluded to open the remaining mound; so after removing the hazel 
brush and digging about three feet through sand and roots, we came to a 
bed of hard blue clay, which we threw out in chunks; ben^^ath the clay we 
came to a sort of a cavity contain! og fragments of bone an 4 dark streaks 
of earth, which marked the location of what was at one time a human 
form. 

From the appearance of what remained we concluded that the person 
must have been buried in a sitting posture; for we found a tooth or two 
where apparently the pelvis was located, which must have dropped from 
the jaw above. By exercising care we might have preserved a complete 
iisst of the interred, in the hard clay surrounding him. 

Near the center of the mound we found a copper kettle, with a hole in 
itd bottom; within the kettle there was a quantity of dark earth, which 
was composed mostly of vegetable matter; being such a shapeless mass 
we were uuable to determine just what it might i>ave been. The kettle 
was about six inches across, with straight s des; it had ears and no bale, 
and in one plac-) o.iits side where th^re had been a hole, there was a rivet 
insert:fd, made of copper. The kettle was badly rust-eaten, and when new 
must have been very thin; Mr. Davis either disposed of it or 
took it away with him, and where it is remains a mystery. We also found 
a copper spear hj^ul ind two irrdj^ular pieces of copper. The spear head 
was about three inches long, with a rivet liole ia the shank. The pieces 
•f copper show marks o? pounding; they contain particles of silver and 
H]uarts, which show that they were never smelted. I am in possession of 
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them. We, before restoring the mound, dug a foot or two in each direc- 
tion, but found nothing more. 

Very truly yours, Geo. H. West. 

About fifteen years ago, John Elkins, a jeweler of Racine, 
told me that he had bought a lot of silver trinkets, ear-rings, 
belt- slides, and a fine double cross. These, he said, were 
found in a mound situated in a street in Burlington. Sup- 
posing these things to have been a secondary deposit, I made 
no especial inquiry at the time. However, when I received 
the report from Mr. West of the Raymond mounds, I deter- 
mined to investigate the Burlington mounds. With this 
object in view I attended a meeting of the old settlers asso- 
ciation, held in a grove near the village of Burlington, Racine 
Co., Wis. I called upon F. S. Perkins, who accompanied me 
to the grove to assist in finding the old Burlington pioneers. 
We found many who knew that a mound had been removed 
and that there were lots of silver trinkets and some brass 
kettles found, but they could give me no further informa- 
tion. They all, however, told me to write to Nathaniel Dick- 
inson, of Elkhorn, Wis., and that I would get a prompt reply, 
and he would give me all the facts as accurately as if the 
event was of last week, being a man of extraordinary mem- 
ory. I wrote to him, and on the third day received a reply 
as follows : 

Elkhorn, Wisconsin, June 26, 1881. 
Dr. p. R. Hoy: 

Dear Sir — There were originally three mounds mtuated near the junc- 
tion of the White and Fox rivers. In seasons of freshets the locality of 
inese mounds was covered with water. They occupied an irregular tri- 
angle, four to fix rods apart. 

The mounds in shape were each a section of a 8pher<*. The two smaller 

ones were thres feet in height and iifteen f<^et in diameter at the base. 

The remaining one was muoh larger, being six feet in elevation by twenty 

in diameter. They were composed of the surface sandy loam and ap- 

•parently built without extended intermission of time. 

in the f dll of 1852, I was road commissioner and built a wooden bridge 
over White river, near where it joins the Fox. This bridge has since given 
p^ace to one of iron. Requiring some earth for filling the approacii I re- 
moved one of the small mounds that stood on the street. 

When we came to the original surface, we ^ound the shape of four per • 
sons, two adults and two children. Each was covered with a thick 
7 
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Btratum of compact clay thus forming a rude kind of f aroophagcs. On 
breaking open theee clay cases we found human bones partly decayed and 
three copper kettles, one of which had some nu^s in it, perhaps Pecans; 
another had what are supposed to be the bones of a rabbit; also, there 
were many silrer ear-rings breast pins and one beautiful double &rmed, 
ringed, silver cross, with R. C. in roman capitals engraTed in the centre of 
the upp«r arm uf the cross, also a large quantity of blue glass beads. The 
remaining small mound we opened out of curiosity. We sank a wide 
shaf c over the centre; when we came to the original surface of the soil 
and found one clay covered skeleton in a fine state of preservat'on. Tfaera 
was one copp'r kettle of rather large size and a small fur-cove red« brass- 
nailed trunk, ten by twelve inches, and eight inches in height. In this 
trunk we discovered a lot of cheap silver trinkets. In the kettle there 
was some brown substance which we could not determine and over this 
brown substance were two or three folds of a woolen blanket. 

I might have said, iu its proper place that the clay was obtained on the 
opposite shore of White liver, the only locality where this kind of clay 
could be procured in this vicinity. 

A Mr. Stowell bult a house over the large mound and when they dog 
the cellar they removed a part of this mound but nothing wa^ found; still 
it may be that the centre of the mound was not disturbed. Kettles, stiver 
and cran'a were scattered. Eome by gift, others loaned without exacting a 
return, so that at this time I cannot direct you where you can obtain any 
of the relicF. 

Should you require further information in addition to the above com- 
monplace recital you can make any ioqu'ry that you may wish and I will 
answer. Yours truly, 

Nathaniel Dickiksok. 

In answer to further inquiry, I received the following: 

The clay-covered skeletons were central, and on a level with the original 
undisturbed soil, th<i second mound opened we did not sink below the 
base of the mound, as it would be of no use, as we fully proved in the case 
of tho one removed, that the soil below was not disturbed, and in the 
second opened, the water from White liver was within two feet of its 
base, as this mound was at a lower level than the other two mounds. 

These two Dickinson mounds, the West mound, on Ray- 
mond, and the Mathew mound, in Minnesota, were certainly 
not older than 300 years, and in all probability not over 
seventy-five years, judging from the fur-covered trunk and 
wooden cage. 

Mounds are usually found in groups of from three to 
thirty. In these groups one is almost always much larger 
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than those placed irregularly about the patriarch of this 
mound family. In the large mounds it is not uncommon to 
find secondary burials, which are mostly near the surface. 
On the other hand, the small mounds are never interfered 
with, so far as I can ascertain from personal inspection and 
extensive ii.quiry. Mounds are not usually opened with 
sufficient care. In most cases, when the report is that there 
was a confused heap of bones, critical investigation would 
prove that the skeletons were originally placed in a sitting 
position, and that the apparent confusion is caused by the 
skeletons falling over at various angles, the legs alone re- 
taining their original position. 

The Wisconsin mounds are all sepulchral, with the excep- 
tion of the so-called animal mounds, 

Squier, after a thorough investigation of the earthworks, 
mounds and fortifications of New York says : 

" In full view of the facts before presented I am driven to 
the conclusion little anticipated when I started on my trip 
of exploration, that these earthworks were erected by Iro- 
quois and Senecas or their western neighbors; that the 
tribes that inhabited New York were to a degree fixed and 
agricultural in habit." (Aboriginal Monuments of New 
York, p. 83.) 

Further on he says the light thrown upon the Ohio works 
by those situated in western New York has led to an entire 
modification of his former views regarding the Ohio works, 
and to the conviction that they are all of a comparatively 
late date and probably of common origin. 

The flint arrow and spear points, the stone axes, pipes and 
ornaments, as well as various forms of pottery, are identical 
in shape, material and workmanship with those known to 
be used and manufactured by the Indians, when the Euro- 
peans first came among them. No one can tell by inspect- 
ing these articles whether they were taken from a mound or 
picked up on the site of a known Indian village. Shell beads 
found so commonly in mounds and Indian graves were 
their money — wampum — just such as the Indians living 
along the New England coast used to make continually. 
They gathered great quantities of small univalve sea shells 
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in summer that they could continue the money making dur- 
ing the winter. They managed to bore a hole in these shells 
with a flint, before the whites furnished them with awls 
and drills. (Drake's Indians, page 229 ; Pickering's Chrono- 
logical History, page 955.) 

The various species of large univalve shells, " conchs," so 
often found in mounds and Indian graves, are yet preserved 
in the Omaha wigwams as sacred. The sound heard when 
one of these shells is placed to the ear is supposed to be the 
voice of departed spirits. (Paper read by Miss Fletcher at 
Montreal meeting of A. A. A. S.) 

Then the mode of burial is still the^same, mostly in a sit- 
ting posture, surrounded by their worldly wealth and sup- 
plied with a sufficiency of food to feed the hungry soul 
while on the long road to the happy hunting ground. I 
should like to see that anatomist who can distinguish the 
crania taken from mounds from those procured from Indian 
graves. The skulls from mounds differ just as much and 
just as little as do those of the present tribes of Indians. I 
obtained a skull of a Pottawatomie chief (it is now in the U. 
S. A. medical museum at "Washington), which is one of the 
largest known. It is very symmetrical also, the capacity 
being 1785 cubic centimeters; maximum length, 188.9; max- 
imum breadth, 163.5. circumference, 555.6; facial angle, 75; 
measured and photographed by order of the surgeon general, 
I had a second Pottawatomie cranium that is as unlike the 
above as possible, the capacity being 40 cubic inches less, 
facial angle 70. In view of the foregoing evidence, the legit- 
imate conclusion must follow that the " mound builders " 
were Indians and nothing but Indians, the immediate ances- 
tors of the present tribes as well as many other Indians 
that formerly were scattered over this country. Differ- 
ing in habits of life and language just as the Indians 
of the several tribes did before the white man changed 
them, they continued to build mounds after they had com- 
munication with Europeans, since which time mound build- 
ing, together with many of the arts of the red man, such as 
making wampum, flint, stone and copper implements, pot- 
tery, etc., have declined and finally nearly or quite ceased. 
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WHO MADE THE ANCIENT COPPER IMPLEMENTS. 

By Dr. P. R. Hoy, Racine. 

Elsewhere I have considered how the ancient copper im- 
plements were fabricated. This paper will be devoted to the 
answer of the question who made the ancient copper imple- 
ments, that the plow and spade reveal so abundantly over 
Wisconsin and sparingly over most of the other states and 
Canada. 

The early explorers upon the St. Lawrence in Canada, on 
the coast of New England, New York, Virginia, the Caro- 
linas and Florida (among whom we will mention Cartier, 
Alfonse, Varan zano, Raleigh, Heriot, Ribauld, Newport, Al- 
louez, Champlain and De Soto), all concur in saying that the 
Indians had implements and ornaments made of copper. 
'Alexander Henry, who penetrated to Lake Superior at the 
time of the French war, assures us that the Indians obtained 
copper here which they made into bracelets, beads, spoons 
and other articles. (Henry's Travels p. 195.) 

Dr. Jackson, of Boston, who spent several years on Lake 
Superior during the early period of the copper e:?:citement, 
told me (in the summer of 1844, which I spent in the copper 
region) that "it was undoubtedly the Chippewas that 
mined, and probably the French half-breeds assisted in 
these old mines. The fresh condition of the wood work, 
skids and ladders, and the evidence that sharp axes were 
used in fitting the timbers is evidence that they are not of 
great antiquity." Dr. Jackson has published since similar 
views regarding these old mines. 

Charles Whittlesey, U. S. Geologist, in the course of the 
geological survey of the Lake Superior district, writes: "In 
the old works on the Minnesota location near the forks of 
the Ontonogan river there was found at the depth of eighteen 
feet, amass of copper weighing eleven thousand five hundred 
and eighty-eight pounds, which had been taken out of the 
vein by the ancients. It had been raised a few feet along the 
slope of the vein by means of wedges and cob-work made of 
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logs laid up in the form of the body of a small log house. I 
had a piece of one of these logs which was cut from a black 
oak tree about six inches in diameter, showing distinctly the 
marks of a narrow axe, one and three-quarter inches wide. 
and very sharp. The marks of the instrument by which it 
was cut off were as plain and as perfect as they were on the 
log and stump recently cut in the vicinity. 

Directly over the mass and over the timber which sup- 
ported it, there stood on the rubbish which covered the mass 
about twelve feet in depth, a hemlock tree that had two 
hundred and eighty rings. There was a part of a wooden 
bowl and a wooden paddle taken from this old mine. 

There were a number of wooden paddles found by Doctor 
Blake, in an old mine, at the Copper Falls mine, all of which 
were made of white cedar, which is abundant on Lake Su- 
perior. Most of these paddles were six feet in length, and 
resembled those used by the Chippewas in size, shape and 
material. The handles of these paddles used in the old 
mines were shaved with a knife or some other sharp cutting 
tool. In these old mines (Copper Falls), there was a skid 
with marks showing that it was cut with a sharp ax. There 
was also a bark spout for conveying the water from the lo- 
cality. There was a birch tree growing over this debris 
which was two feet in diameter. The only implements 
found there which are made of copper, found in the rubbish 
of the old works, at a depth of from five to fifteen feet below 
the present surface, were one chisel, five inches long and 
an inch wide, a gad or wedge and one spear head of the or- 
dinary pattern, four and one-half inches in length, with a 
socket for a handle." (Annals of Science, edited by Hamil- 
ton L. Smith, pages 28-30.) 

It was reported by Singaba Worsa (the head Chippewa 
chief), that when the Chippewas assembled at their coun- 
cils from many points of the Lake Superior region, they 
had abundance of copper which led the council to the con- 
clusion that copper abounded in many locations. In 1826, 
this intelligent chief piloted the U. S. Indian Commissioner, 
Qen. McKenny and party, to a celebrated mass of copper 
which had been long known by the Chippewas. 
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The commissioners went prepared to remove the mass, with 
a view of sending it to Washington. " We* found it thirty- 
five miles above the mouth of the Ontanogan river, Lake 
Superior, on the west bank of the river, a tew paces above 
low water mark. It consisted of pure copper, ramified in 
every direction through by a mass of stone (mostly serpen- 
tine, with calcareous spar), in veins of from one to three 
inches in diameter, and in some parts exhibiting masses of 
pui e copper of over one hundred pounds. The entire weight 
of the mass was estimated at from three to five thousand 
pounds. It was found impossible, owing to the channel of the 
river being intercepted by ridges of sandstone, forming three 
cataracts with a descent in all of about seventy feet, to remove 
this great national curiosity. Evidence was discovered in 
prying the rock of copper from its position, confirming the 
history of the past, which recorded the efforts of other 
parties to extract wealth from this mass. These evidences 
consisted in chisels, axes and various implements, which are 
used in mining. This copper mass must have been much 
larger in dimensions, as no doubt those formerly working it 
removed much of the copper." (History of Indian Tribes of 
North America, by Gen. McKinney, Vol. I, p. 159.) This 
minute account is proof positive that long before 1826 per- 
sons operated on this mass of copper with sharp tools. 

An extensive find of copper implements near the Sault 
Ste. Marie has recently been made. It contained twenty-three 
pieces, consisting of six awls, the largest six inches in length, 
the smallest three inches, five knives of various sizes and 
thirteen pieces composed of axes, hanuners and chisels. 
They were found lying piled compactly together, sur- 
mounted by a little pile of stones. {American Antiquarian 
Vol. 5, No. 1, p. 89.) 

The French penetrated to the Lake Superior region about 
three hunired and fifty years since — a time quite sufficient 
to account for all the old mining operations yet discovered. 

Newport was told by Powhatan with whom he banqueted 
April, 1607, that the copper they had " was got in the bites 
of rocks between cliffs in certain veins a great distance 
north." (Dr. Pickering's Chronological History, p. 926.) 
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Granville speaks of copper among the Indians of Vir- 
ginia which was. said to have been obtained of the Shaw- 
nees. It was of the color of our copper, but much softer. 
(Granville's voyages in 1685. Vol. 12, p. 580.) 

William N. Rogers, for several years connected with the 
Indian agency at Keshena, Wisconsin, told me that he fre- 
quently saw copper implements in the hands of the Chippe- 
ways and Winnebagoes. Many of their pipes were orna- 
mented with copper. 

One celebrated calumet which formerly belonged to Black 
Hawk, now owned by a Winnebago chief, has a broad rim 
of copper with great blotches of native silver. 

The following is a copy of a letter of the Hon. Saterle© 
Clark, former Indian agent for the Winnebagoes from 1828 
to 1830: 

HoBicoN, Wis., May 9th, 1881. 
Dr. p. R. Hoy: 

My Dear Sir — In answer to your communication, Feb., 27th, ♦ * ♦ 

When I first came among the Winnebagoes many of them had copper- 
headed weapons. 

Many of them carried lances headed with copper, and it was qaite com- 
mon to see arrows headed with copper. Masses of virgin copper both large 
and small were often found scattered about, but particularly in the sand 
on the beash of the Wisconsin. This was so pure and soft that it was no 
trouble to shape it to suit: them. 

I have never seen aoy native copper vessels among them of any descrip- 
tion, of their own manufacture. Very respectfully, 

[Sgned.] SAT. CLARK. 

The original is in ray possession. 

I have a perfect copper implement eight inches in length, 
tapering to a fine point at one end and to a blunt point at 
the other, form square, each side at the center three- 
eighths of an inch wide. It was ploughed up with a few 
Indian bones by William Hass in the town of Caledonia. 
This grave was situated on a high bank overlooking the 
Root river. I inspected the grave. 

John Trasen, living near the river, told me that there 
were Indian bones sticking: out of the river bank. On visit- 
ing the spot we found three graves partially uncovered by 
the washing away of the bank. Two of the skeletons were 
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of adults and the third proved to be that of a child. The 
adult gnraves were situated ten feet apart and sixteen inches 
below the surface from above. 

On carefully digging we found in each several copper im- 
plements, nearly all of which were badly oxidized, while some 
articles had nearly disappeared. There was a succession of 
small rounded articles which we took to be copper beads. 
There were several small cylindrical articles of copper which 
were three to four inches in length. 

In each of these three graves were remnants of pottery. 
In one of these pots there was a yellow paint that I could 
not determine. In the second adult grave was a red paint 
that proved to be vermilion. In connection with the child's 
g^ve I found two blue cut glass beads. The balance no 
doubt were appropriated by the river. In each adult g^ave 
there were the leg bones ot a deer. The dead were supplied 
with venison while they lingered on the road to the blessed 
hunting grounds. A copper lance head was found by George 
West in Raymond, the description of which is given in West's 
letter in " On the Mounds." 

There were also two pieces of copper, one of which had 
never been float-copper, but had been mined, as all the deep 
angles and ridges were sharp and not in the least rounded. 
The other specimen had been pounded out and a portion 
cut off had spec?^s of silver associated with the copper. * 

Prof. Butler exhibited to me a spear *head which had been 
plowed up by Sanf ord Marsh, in Waukesha county. The hole 
was filled with what appeared to be iron rust; on scraping 
he found a small fragment of the rivet. On applying the 
magnet it proved to be iron. 

There can be no doubt that this spear head was manu- 
factured after the Indians traded with the whites. (Since 
this was written Prof. Butler has published a description of 
this article in the American Antiquarian,) 

F. S. Perkins, of Burlington, has collected nearly 400 cop- 
per implements, not counting beads, and not one single speci- 
men was taken from a mound. Nearly all were plowed up 
or picked up from the surface. Mr. Perkins sold his origi- 
nal collection, consisting of 143 copper implements, to the 
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Wisconsin Historical Society, and has since devoted much 
energy to the collecting of a second cabinet of copper. He 
has now about two hundred specimens, many of which are 
unsurpassed. There are eight axes ranging from two to five 
pounds in weight. The largest implement weighs ten 
pounds two ounces. Among this magnificent collection he 
has ninety spear heads alone. 

Near Racine there has been at least one hundred mounds 
either opened or entirely removed concerning fifty of which 
I have personal knowledge, and not one single specimen of 
copper has been discovered in these mounds and as this 
group iij of the oldest type, and as they are situated in the re- 
gion of abundance of copper, the fact leads to the inference 
that they were built before copper became of common use 
among the Indians. This is the more likely as the later 
mounds have not infrequently articles manufactured from 
nativecopper. The conclusion follows that the Indians liv- 
ing at no great distance from the copper regions of Lake 
Superior did mine copper and make various ornaments and 
implements, not only for their own use, but extensively for the 
purpose of barter with distant tribes and nations of Indians. 



PRELIMINARY LIST OF WISCONSIN PARASITIC 

FUNGI. 

By William Trelease, S. D., Professor of Botany, University of Wisconsin. 

The following provisional list of the parasitic fungi of the 
state includes only species which have been examined by 
myself. With one or two exceptions, specimens of all have 
been preserved in my herbarium.' Most of the species were 
collected about Madison, by myself; although I have received 
much valuable assistance from Mr. L. H. Pammel, a special 
student in my laboratory, and a most excellent collector, 

^ Dr. Bundy informs me that none of the fungi enumerated in bis list 
in the first volume of the Report on the Geological Surrey were saved, so 
that I have been unable to refer to them. 
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who has also contributed many interesting forms from 
La Crosse and elsewhere. A few species have been 
received from correspondents, whose contributions are 
acknowledged in each instance. 

Professor W. G. Farlow, of Harvard University, has aided 
me very materially in the determination of doubtful species. 
My thanks are also due Dr. M. C. Cooke, Prof. C. H. Peck and 
Mr. J. B. Ellis for similar assistance. 

"Where names different from those in common use have 
been employed, in deference to European authority, the 
synonym most frequently used is added in parenthesis. 

As the list now stands it includes about 370 species on ap- 
proximately the same number of hosts, most of which are 
phaenogamic plants. This number will probably be nearly 
doubled by a few years' collecting, especially through the 
addition of imperfect forms belonging to Cercospora, 
Septoria, and related form-genera. To this end, I shall be 
grateful for specimens from any part of the state, and will 
gladly render any assistance in my power in their identi- 
fication. 

CHYTRIDINEAE. 

1. Stnchytbium fulgens Schroeter, yar. decifiens Farlow. 

Very common, on Amphicarpaea monoica Kutt. Madison, Ithaca; 
La CroBse, Pammel. 

2. Syitchytrium anemones (D C). 

Common, on Anemone nemorosa L. Madison. 

8APR0LEGNIEAE. 

3. Saprolegnia ferax (Gruithus), form Thureth De Bary. {S, dioica 

Auct). 
On dead flies thrown in water. Madison. 
This species has £ot been found occurring parasitically with us, but it is 
frequently known to attack livicg aquatic animals, especially fldh, and is 
the chief cause of the destructive salmon disease of England. It was ob- 
tained on some cultures started with cistern water in the spring of 1882, 
and again, in the fall of 1883, in water taken from a ditch. Antheridia 
have not been observed. A small percentage of the oogonia show a 
pseudo-poUinodium projecting into the base of the cell from below. 
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PERONOSPOREAE. 

4. Cystopus candidus (P.). 

Common, through the open season, on various cnicifers,— Cape?to 
bursa pastoris Moench, Sisymbrium officinale Scop., etc. Madison, 
Syene; Kirkland, La Crosse, PammeL 

6. Cystopus cubicus (Strauss). 

On Ambrosia artemisiaefolia L,, Cnicus lanceolatua Hoffm. and Arte- 
misia biennis Willd. Madison; La Crosse, Pammel. 

6. Cystopus bliti Biv. (C. amaranthi, S.). 

On Amarantus retroflexus L. Syene, Madison; La Crosse, PammeL 

7. Cystopus portulacae (D C). 

On Fortulaca oleracea L. Madison; La Crosse, Pammel; Sauk City, 
Lttdera 

8. Phytophthora infestans (Mont.) (Peronospora infestans, Mont). 

Common, in wet summers, on Solanum tuberosum L. Madison; and 
received from many parts of tbe state. 
In some years the loss from the potato rot is estimated at many thous- 
ands of dollars in Wisooosin. 

9. Peronospora viticola (R & C). 

On various cultivated and wild grapes, and on Ampeiopsis quinque- 
folia Micbx. Madison, Syene, Ithaca; La Crosse, Devil's Lake, 
Pammel; also reported from every part of the state. 
This certainly causes very much of the dry rot of grapes, as pointed out 
by Prillieux (Comptes Rendus, Oct 2, 1882), who has more recently suc- 
ceeded in observing the germination of the oospores by the direct emission 
of a mycelial thread, without the intervention of zx>sports. I have col- 
lected it once producing conidiophores on the fruit 

10. Peronospora halstedii Farlow. 

On Bidens frondosa L., Ambrosia artejnisia^folia L., A. trifida L, 
Eupatorium ageratoides L., Rudbeckia laciniata L., Silphium 
terebinthinaceum L., S. integrifolium Mx., S. trifoliatum L., S. 
perfoliatum L., Hdianthus strumosus L., H, occidentalis Ridd., 
H. tuberosus L. and Solidago riddellii Frank. Madison; La Cross^, 
PammeL 

11. Peronospora obducens Schr. 

On cotyledons and young leaves of Impatiens fulva Nutt Madison; 
La Crosse, Pammel. Also found on Impatiens paJUdi Nutt., at Ho- 
kah, Minn., by Mr. Pammel. 
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12. Peironospora geramii Peck. 

On Geranium maculatum L. Madison, Stoughton; Kirkland, PAm- 
mel. 

13. Pkronospora entospora (Roze & Cornu) (P. simplex Peck). 

On Aster novae angliae L. and several unidentified species of Soli' 
dago, Sjene; Stoughton; La Crosse, Pammel. 

14. Peronospora pygmaea Unger. 

On leaves of Anemone nemorosa L., in May. Madison . 

15. Peronospora oanoliformis (Berk.). 

On Lactuca aativa L. and L, canadensis L. Madison and Syene; 
La Crosse, Pammel. 

16. Peronospora parasitica (Pers.). 

Common, on Capsella bursa pastoris Moench, Lepidium virginicum 
L., Nasturtium annorada Ft. and Brassica sp. Madison, Syene; 
Baraboo, La Crosse, Pammel. 

17. Peronospora potentillae De Bary. 

On Potentilla norvegica L. Madison; La Crosse, PammeL 

18. Peronospora arthuri Farlow, 

On Oenothera biennis L. Stoughton; La Crosse, Pammel. 

19. Pkronospora vicxae (Berk.). 

On Vicxa faba L. and V. americana MuhL La Crosse, Baraboo, 
Pammei 

20. Peronospora efpusa (Grev.). 

Common on Chenopodium album L., in summer. Madison; La Crosse, 
Baraboo, Pammel. 

21. Peronospora alta Fckl. 

pn Plantago major L. Madison; La Crosse, Pammel. 

22. Peronospora calotheca DeBary. 

On Oalium boreale L. and O. triflorum Michx. La Crosse, PammeL 

23. Peronospora urticae (Lib.). 

On Urtica gracilis Ait. Kirkland, La Crosse, Pammel. 

24. Peronospora corydalis DeBary. 

On leaves of Dicentra cucullaria D C. Madison. 
Locally abundant, covering the entire lower surface of the leaf with a 
matted, gray felt 

24a. Peronospora leptosperma DeBary. 

On Artemisia sp. La Crosse, PammeL 
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25. Peronospora austraus Spegaz. (P. sieyicoia Treleaae, Botrytis 
cubensis B, & C ?). 

Very abundant in summer and fall, on Sicyos angulattu L. Madi- 
son, Stoughton. 

This species was firat found in the summer of 1882. Its presence is indi- 
cated by pale spots on the upper surface of the leaf, opposite which the 
fruiting hyphae emerge in dense white tufts 1-8 mm. in diameter, with an- 
gular contour, limited by the veinlets of the leaf. Later these spots be- 
come dead and white, resembling those caused by Ramxdaria, Septorict, etc. 

Berkeley and Curtis describe a Peronospora cvbensis on a West Indian 
cucurbitaceous plant (Jourh. Linn. Soc, Bot, X, 868), but their description, 
like many of Berkeley's, is unsatisfactory and does not well apply to our 
plant Through the courtesy of Dr. Farlow, I have made a thorough ex- 
amination of the leaf said to bear Botrytis cubensis^ in the Curtis herbar- 
ium, but whatever it may have once contained has entirely disappeared: 
and a careful search on the Wright duplicates at Cambridge, which Dr. 
Farlow was kind enough to make, does not show any Peronospora, The 
species was, therefore, named P. sicyicola in my herbarium and in this pa- 
per as first pr<sented, and a description was given by Dr. Farlow, in the 
Botanical Gazette for 1888, p. 831. Since that was published the descrip- 
tion of a South American species on Cyclanthera, discovered by Spegaz- 
zini, has reached this country. So far as can be made out, this is identi- 
cal with the Wisconsin form, and the name of Spegazzini has the right of 
priority, dating from 1881. His description is as follows: "Hypophylla; 
maculae amphigenae, magnitudine ludcntes, primo parvulae, dein saepe 
totum folium occupantes, pallescentes v. fusco-pellucidescentes, angulosae; 
hjrphae mycelii crassae, subtorulosae; haustoria subsphaeroidea v. subcla- 
vata, numerosa, saepe totam cellulam plantae hospitalis implectantia: hy- 
phae fertileshincinde erumpentes v. e stomatibus exsurgentes, rectae-cylin- 
draceae, longiusculae (250 — 500X1^ — 15/i), hincindeglomerulatae, usque ad 
verticem continuae, inf erne saepe incrassatulae, sed moz breviter ac abrupte 
coarctato-atteniiate, apice subverticillatim 5 — 12 ramosae; rami 8—6- 
ie3 trichotomi, gradatim alternati, a^ abbraviati; ramuli ultimi apice in- 
crassatuli, 8—5 sterigmata (8.5X1*^^2 fj) hyalina, subampulliformia, inter 
se angulo-recto divergentia, saepe 2-8 denticulato-lobata gerentia; conidia 
obovato-sphaeroidea, sursum obtuse rotundata, saepequeapiculata (15x10— 
12/i), hyalina." — Ann. de la Sociedad Cientif. Ai'geatina, 1881, XIL, p. 81. 

In our form the conidial branches are hyaline, tufted from the stoenata, 
often .5 mm. high, with a diameter of 12 //. 8-4 times branched below. Pri- 
mary branches alternate, ascending. Ultimate and often penultimate twig) 
spreading, the lateral ones in pairs, forming crosses with the branch which 
bears them. Conidia hyaline, subspherical or broadly ellipsoidal, variable 
in size, averaging 18x16/^; with an apical papilla, hence probably ger- 
minating by zoospores. Oospores not seen. 



Preliminary List of Wisconsin Parasitic Fungi, 111 

2fL Peronospora lophanthi Forlow. 

On Lophanthus scrophtUariaefoliiut Benth. La Crosse, Pammel. 

27. Peronospora schleideniana DeBaiy. 
On leaves of Allium cepa L. 
Cal'ed "onion-rust," and very destructive. 

28w Peronospora graminicola (Sacc.) (Protomyces graminieola Sacc, 
Peronospora setariae Pass.). 
On leaves of Setaria viridis Beauv. and 5. itcUica Kunth. La Crosse» 
and Hokah, Minn., PamoaeL 
The oospores give some leaves a decided brown color. Conidial branches 
aparinglj produced. 

ASCOMYCETES. 
t 

GYMNOASCI, 

29. ExoASCUS PRUNi FckL 

On the fruit of Prumu, causing '* plum pockets" or " bladder plums."^ 
Stoughton; Ahnapee, Swatj; Ithaca, Hatch. 

80. ASCOMYCES COERULESCENS Mont. 

On leaves of Quercus coccinea Wang, and Q. rvbra L. Stoughton; 
Kirkland, La Crosse, Pammel. 

PERISPORIACEAE. 

31. Uncinula adunca (Wall.) (U. heliciformia Howe). 

C!ommon, in fall, on species of Salix, and on PopiUtis balaamifera 
L., var. candicans Gray. 

82. Uncinula subpusca B. & C. {U. ampelopsidis Peck). 

On AmpdopM quinquefolia Mich Madison; LaCrosse, PammeL 
This is given the name of Berkeley and Curtis on the authority of Cooke^ 
— Joum. Roy. Hort Soc., 1878, p. 72. 

88. Uncinula Americana Howe (U. spiralis B. & C). 
On leaves of cultivated grape, in the fall. Syen& 

84. Uncinula circinata C. & P. 

On leaves of Acer rubrum L. Ithaca. 

85. MlCROSPHAEEA EUPHORBIAS B. & C. 

On Euphorbia coroUata L. Madison; La Crosse, PammeL 

86. MiCROSPHAERA FRiEsn Lev. 

On Syringa vulgaris L., very common, disfiguring the lilacs in sumr 
mer and fall. Madison. 
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37. MiCROSPHABRA DIFFUSA C & P. 

On Desmodium canescens D C , Lathyrus ochroleucus Hook, and 

Lespedeza violacea Pers. Madison; Delton, Devirs Lake, La- 

Crosse, Pammel. 

The form on Lathyrus has the 8-12 hyaline appendagas 4-5 times forked, 

the ultimate divisions unequal, some of them straight, others recurved, 

closely resembling those of M. ravenelii B., which occurs on Oleditsehia, 

They are also absolutely indistinguishable from those of M, pulchra C. & 

P., in my collection. Mr. Ellis writes, however, that this form does not 

differ more from Peck's specimens of Jf. diffusa than the latter do from 

those of Ravenel distributed by Cooke in RavenePs Fung. Amer.; in the 

latter of which they are merely dichotomous and spreading as in my 

specimens on Desmodium, whereas in the former they are only a little less 

ornate than in my specimen on Lathyrus. Professor Peck also regards 

this as a form of his species. 

38. MiCROSPHAERA PULCHRA C. & P. 

On Lonicera flava Sims, and L, parmflora Lam. Madison; La- 
crosse, PammeL 

39. MiCROSPHAiiRA VAN BRUNTiANA Gerard. 
On Samtmcus canadensis L. Madison. 

40. MiCROSPHAERA PENICILL ATA (Wall.). 

On Corylus americana Walt, and C. rostrata Ait Very common in 
the f alL Madison. 

41. MiCROSPHAERA EXTENSA C. & P. 

On leave of Quercus rubra L. Madison. 

42. MiCROSPHAERA RUSSELii Clinton. 

On OaxUis stricta L. La Crosse, PammeL 

43. PODOSPHAERA TRiDACTYLA (WalL) (P. kunzei Lev., P. oxyacanthae, 

DC). 
Common, on leaves of cultivated cherry and plum, and on Prunus 
virginiana L., causing the leaves to fold lengthwise. Madison, 
Ithaca; La Crosse, PammeL 

44. Phyllactinia suffulta (Reb.) (P. guttata, WalL). 

On Cekutrus scandens L., Carpinvs americana Michz., Corylus 
americana Walt and species of Comus and Fraxinus, Madison. 

45. Sphaerotheca castagnei L6v. 

Common, on Bidens frondosa L., Nabalus sp.. Taraxacum dens- 
leonis Desf., Veronica virginica L., Rvbus trifiorus BXch.., BruneUa 
vulgaris Ij. and Agrimonia eupatoria L. Madison; La Crosse, 
PammeL 
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46. Sphaebothbca paxnosa (Wall.). 

On Bosaparviflora Ehr., and on cultivated roses. 
The mildew, or mycelium bearing conidia, is very common through the 
summer and fall, injuring some of th? mo33-ros?s very greatly. The 
perithecial fruit, on the contrary, is uncommon, and ssems to form prefer* 
ably on wild rose.s rather late in the faU. 

47. Erysiphk tortilis (Wall.). 

On leaves of Clematis virginiana L., in summer and falL Madison; 
Devil's Lake, PammeU 
No. 55S of Ellis* North American Fungi, on the same host, distributed 
under the name of Erysiphe communis SchL, seems to belong to this 
species. 

48. Erysiphe lamprocabpa (WalL). 

Very common, On Ambrosia artemisiaefolia L., Helianthus stru- 
mosusli., Aster miser h,, A. laevish., Xanthium strumarium Im, 
Cnicus discolor Muhl., Diplopappus umbdlatus T. & G., Eu- 
patorium perfoliatum L , E. purpureum L., Phlox paniculata L., 
P. drummondii Hdok., Teucrium canadense L., Hydrophyllum 
virginicum L., Echinospermum virginicum LehnL and Verbena 
urticifolia L. 

49. Erysiphe communis (Wall.). 

On, Ranunculus abortivu^'Lt.^ Lathy rus venosus Muhl. and Amphi- 
carpaeamonoica Nutt. Madison. 
Conidia, apparently of this species, are also very common on Thalictrum 
dioicum L. 

60. Erysiphe attAMiNis D C. 

On Poa pratensis L. IiJ[adison. Common, through the season, in shaded 
place& 
Only the conidia (Oidium monUioides Lk.) have been found, but there 
can be little doubt that they belong to this species, the perithecial fruit 
of which forms most frequently on the old leaves. 



PYRENOMYCETEa 

51. Phyllachora lespedazae (Schw.) (Dothidea lespedezae, Schw.). 

On leaves of Lespedeza capitata Michz., in summer. La Crosse, 
and Hokah, Minn., PammeL 

52b Phyllachora ftkridis (Reb.) (Dothidea pteridU Ft.), 

The Pycnidia occur on fronds of Pteris aquUina L., from Milwaukee, 
in the Lapham herbarium. 

8 
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53. Phyllachora. ULMi (Duv.) {Dothidea tUmi Ft.). 

Very common on leaves of Ulmus americana L., in fall and vintex, 
tke ascospores forming on the fallen leaves; the spenn<^ocxi 
(Septoria ulmi Ft.) on the same host. 

54. Phyllachora teifolii (Pers.) {Dothidea trifolii Ft.). 

With it3 conidia(Po/y^/irincmwi trifolii Kze.), on Trifolium repent 
L. and T, prutense L. Common, in summer and falL Madison, 
Ithaca; La Crosse, Pammel; Sauk City, Luiers. 

65. Phyllachoba graminis (Perd.) (Dothidea graminis Ft.). 

Common, on Aaprella hystrix Willd., Daetylis glomerata L., Elymm 
canadensis L., Panicum latifolium L. and other grasses, in hH 
and winter. Madison, Ithaca; La Crosse, PammeL 

56. Mont AGN ELLA heliopsidis (Schw.) (Dothidea heliopsidis Schw.). 

What appears to be this species was found on the dead stems ot 
species of Hdianthus and Aster, but sterile, as usual. 

57. Pabodiblla perisporioides (B. & C.) (Dothidea perisporioides B. & Co? 

On leaves of Desmodium acuminatum D C. La Crosse, PammeL 
What I hAve referred to this species appears as numerous minute olive- 
brown or black dots, .5 mm. or less in diameter, on the upper surface of tbe 
leaves. These perithecia are smaller than those of any form of P. peri- 
sporioides in my herbarium, and are pycnidial, containing numerous hjs- 
line round-oblong stylospores, each measuring 8-5/^, and with 1-2 oil 
globules. 

58. HYPOMYCES LACTIFLUORUM (Schw.). 

I 

Very common on one or more species of agaric, deforming the in- 
fested plants, whiuh are ultimately covered closely by the bright 
cinnabar-red perithecia. 

59. Gnomoniella fimbriata (Pcrs.) (Sphaeria fimbriata Pers.). 

On leaves of Carpinus am^ricana Michx., in August Pycnidii 
(Olaeosporium carpini Desm.) and ascosporic fruit 

60. Gnomoniella coryli (Batsch) (Sphaeria coryli Batsch). 

On leaves of Corylus americana Walt and C. rostrata Ait, in sum- 
mer. La Crosse, Kirkland, and Hokah, Minn., PammeL 

61. Plowrightia morbosa (Schw.) (Sphaeria morbosa Schw.). 

Common, on stems of Prunus virginiana L., P. americana Mar- 
shall, P. pennsylvanica L. and P. serotina Ehrh. Madison; Sank 
City, La Crosse, PammeL 
In May, when conidia are abundant on the forming knots, those of tke 
preceding year conmionly have the protoplasm of th«ir asci still undiffer* 



Preliminary List of Wisconsin Parasitic Fungi. 115 

entiated into spores. A considerable number of specimens show that the 
species winters very larfzrely by its perennial mycelium rather than by 
ascospores, and new knots are usually formed close below the old ones by 
tbe same mycelium. The " black knot " undoubtedly also occurs on culti- 
vated species of PrunuSj though I have not yet collected It on them. 

62. Nectria cinnabarina (Tode). 

On branches of Robinia pseudacacia L. Maiison. 
This with its conidia, Tubercularia vulgaris Tode, has been collected 
only on dead branches; but it has been shown by Dr. Heinrich Mayr 
(Part 8 of Hartig's Untersuchungen aus dem forstbotan. Institut zu MtUi- 
chen), that the species sometimes lives as a true parasite on maple, box- 
elder, etc. 

63, Cryptospobella ancaiala (Pk.) {Dlatrype anomala Peck). 

Forming knots on branches of Corylus americana Walt. Madison* 

M. EPICHL02 TYPHiNA (Pers.). 

On ^sheaths of an Elymua, Andropogon furcatus Muhl. and one 
other undetermined grass. Madison, Stoughton, Ithaca; La Crosse, 
Pammel. 

65. Claviceps PURPUREA (Fr.)? 

Common on Secede cerecUe L., and Triticum vtUgare Vill. Syene; 
La Crosse, Pam meL 
The sderotia were not subjected to cultures, and consequently no peri- 
thecia were obtained, but there can be little doubt as to the species. 

66. Clavicbps, sp. 

On Ztzaniaaquaticalu Milwaukee, Lapham. 
The sclerotia are stout, ovoid, oblong, averaging 5x9 mm. Their color is 
pinkish, brown. I have seen the samo thi^ig in the herbarium of Dr. 
Farlow, but do not know that it has ever been made to fruit 

67. Claviceps, sp. 

Small sclerotia have been found in abundance on Elymvs striattia 
Willd., E, canadensis L., Koeleria cristata Pers., Olyceria nervata 
Trin., Agrostis scabra Willd., Deyeuxia canadensis Beauv., Poa 
compressa L. and Pfdeum pratense L., at Madison. Ithaca, 
La Crosse and Kilbourn City, by Mr. Pammel and myself. No 
cultures having been undertaken, however, the species is unde- 
termined. 

I 6a CORDYCEPS MiLiTARis (L.) {Tomibia militaris, Fr.)? 

Conidia on "white grubs " in fall. Madison. 
Only the Isaria sta^^e was seen, although a number of cultures were 
undertaken. 
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69. 

On leaves of Eupatorium ageratoides L. and Podophyllum pdta- 
tumL, 
Stroma sessile, 3 mm. in diameter, hemispherical, waxy, pale flesh-colored 
Perithecia superficial Asci and spores as in Epichloe typhina (P.). 

A carious fungus, related to Cordyceps and Epichloe, apparen ly growing 
on clusters of spiders' eggs. Possibly connected with Isaria ara^iknophUa, 
No. 76. 

PHACIDIACEAE. 

70. Phactoium banuncuu Desmaz. 

On leaves of Ranunculus pennsylvanicus L. and R, sceleratus L. 
Madison; La Crosse, Pammel. 
Flesh-colored; not dark like English specimens, but otherwise similar to 
them. 

71. Phacidium TRiFOLn (Bemh.). 

On leaves of Trifolium pratenae L. Mad s an. 

72. Rhytishjl salicinum Fr. 

On leaves of Salix, Madison. 

78. Rhytisma asteris Schw. 

On leaves of Solidago. Sauk City, Ltiders. Also found on one 
or more species of Aster, at Brownsville, Minn., by Mr. PammeL 
The compound nature of these galls is discussed in volume IV. of 
"Psyche." 

74 Rhytisma ilicis canadensis Schw.? 

On leaves of Hex verticillata Gray. Milwaukee, Lapham; Devil's 
Lake, La Crosse, Pammel. 
Forming round or somewhat irregular black spots, about 2 mm . in dia- 
meter, surrounded by a brown border, on the upper surface of the leaf — 
whitieh below. The same form occurs on leaves of J. laevigata Qray, col- 
lected at Ovid, N. Y., by Brewer and Chickering; but all of my specimens 
are immature. 

DISCOMYCETES. 

75. Peziza dehnii Rabh. 

On petioles and kaves of Fotentilla norvegica L., in spring and 
Eummer. Madison; La Crosse, Pammel. 

ISOLATED IMPERFECT FORMS. 

76. ISARIA ARACHNOPHILA Ditm. 

On spiders, in autumn. Madison. (C/. No. 69). 
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77. MiCBOSTROMA LEUCOSPORUM Mont . 

Forming white spots on the under surface of leaves of Juglans ctn* 
erea L. Represented from just across the line in Minnesota and 
Illinois, and hence certain to be found in Wisconsin. It should 
also occur on Carya, 

78L DiDYHABiA UNGERI Cda. (Ramvlaria didyma IJng.). 

On Ranunculus fascicularis MuhL, R, recurvatusVoir, and Anemone 
dichotoma L. Madison: Kirkland, La Crosse, PammeL 

79. Ramularia celastri Ell. & Martin. {R, celastri Pk.). 

On leaves of Celastrus acandens L., in fall. Madison. 
Spores 1-4 celled. Described under the Eame name by Peck (33 Report, 
p. 80). 

80. Rahularia plant aoinis Ell. & Martin. 

On leaves of Plantago major Lb Madison, Syene; Kirkland, PammeL 

81. Ramularia tulasnei Sacc. (R, fragariae Pk.). 

On leaves of Fra^aria vesca L. and F, virginiana Ehr., wild and 

cultivated. Madison; Milwaukee, Trowbridge; JanesviUe, Kellogg. 

Known pretty generally over the country as " Strawberry Rust." 

With us this species appears to pass the winter in black, stromatoid 

sclerotia, which protrude from the surface of the leaf. In the spring coni- 

dial threads grow out from these bodies and quickly frait. 

82. Ramularia arvensis Sacc. 

Oa leaves of Potentilla norvegica L. Madisoo, Syene; La Crosse, 
Pammel. 

83. Ramularia macrospora Fres., var. senecionis Sacc. 

On leaves of Aster novae angliae L. Syene. 
To the naked eye resembling the conidia of Entyloma compositarum Farl. 
Spores colorless, 1-4 celled, usually 2-celled; oblong-ovoid, slightly trun- 
cate at the poini/ed extremities, sometimes narrowed gradually to the sep- 
tum; 5-6X80-40//. 

84 Ramularia armoraciae FckL 

Common on leaves of Nasturtium armoracia Fr., wild and culti- 
vated. Madison. 
The common leaf disease of the horseradish, very destructive to the old 
leaves in summer and falL Presumably occurring on other Crucif erae in 
Wisconsin, as it does elsewhere. 

85. Ramularia URTiCAE Ces. 

On Urtica gracilis Ait., in spring. Madison. 
Agrees closely with Berlin specimens from Magnus. 
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86. OvuLABiA oBLiQUA (Cke.) {Ramidarta obovata FckL, Peronotpara 

dbliqua Cke.)b 
Ck>mmon, in spring, on leaves of Rumex, Madison. 

87. OvuLA^iA IRBEGULABE (Pk.) (O. isarioides Sacc, Oidium irregulare 

Pk.). 
On the fruit of Staphylea trifolia L. La Crosse, PammeL 

88. OVULARIA PYHOLAE, n. Sp. 

On leaves of Pyrola rotundifolia L. Stonghton. 
Spots circular, dark. Spores colorless, round-oval to oblong, frequently 
acute at one end, unicellular. Usually 4X13^; exti'emes noted: 3.5-6X 
e-17 M' 

89. FusiDiUM RAVEXEUANUM Thuem. (Ramularia desmodii Cke., .FWurpo- 

rium piibeacens B. & C). 
On leaves of a species of Desmodium and an Astragalus, Madison; La- 
Crosse, Pammel. 

90. FusiDHTM PTBRiDis Kalchbr. 

On fronds of Aspidium marginale Sw. Kirkland, PammeL 

91. Cercosporblla cana (Pass.) {Fusidium canum Pas&). 

Common, on leaves of EHgeron canadense L., in summer and fall. 
Madison. 
What appears to be the same thing was found at La Crosse on the rad- 
ical leaves of some Solidago. 

92. CERCOSPORELLA APOCTNI K &K. 

On leaves otApocynum cannabinum L. La Crosse, PammeL 

98. Cercospora APn Fres., var. pastinacae Farlow, in herh 

Common, on leaves of PastiTiaca sativa L. Madison; La Crosse^ 
PammeL 
Perhaps from Cercospordla pastinacae Karst, as described in Hedwigia^ 
1884, p. 63, is not distinct. 

94. Cercospora betaecola Sacc. 

On Beta vulgaris L. Ithaca. 
Very destructive to beet leaves, ia fall. 

95. Cercospora CHENOPODH Fres. 

Very abundant, on leaves of Chenopodium album L., in midsummer 
and later. Madison; La Crosse, PammeL 

96. Cercospora racemosa £1L and Mart., ined. 

On Teucrium canadense L. La Crosse, Pammel. 
Scarcely a good Cercospora, I am indebted to Dr. Farlow fur the de- 
termination. 
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07. CBBOOSPORA PHYSALIDI8 £11. 

On leaTes of two Bpecies of Physalis, La Crosse, Pammel. 

98. Cebcospora PTBi Farlow. 

Od leaves of I^^rus arbutifolia L. Kilboum City, Pammel. 

99. Cercospora oranuuformis EIL & Holway. 

On leaves of Viola cucuJlata Ait Madison; La Crosse, and Hokah, 
Minn., PammeL 

Polyihrincium trifolii Kze. — See Phyllachora trifolii, No. 54. 

99a. Cladosporium triostei Pk., n. sp. 

On leaves of Triosteum perfoliatum L. La Crosse, Pammel. 
Spots indefinite, pale, becoming brown at the center with age; 2-5 mm. 
in diameter. Conidiophores tufted, slightly wavy, hypophyllous, 125-150// 
long, 8.5// in diameter, deep brown. Spores dark brown, sometimes 
slightly iialer than the threads; lemon-shaped, with strongly pronounced 
papillae at either end; 2-celled; 5-7x15-20//. Septum usually central, 
sometimes near one end. 

100. Passalora depressa (B. & Br.) {Cladosporium depressum B. 

& Br.). 
On leaves of Zizia integerrima D C. and Archangelica atropurpurea 
Hoffm.? La Crosse, PammeL 

101. FusiCLADlUM DENDRincuM (Wall.) (Clodosportum dendriticum Wall). 

On leaves and fruit of Pyrus maltu L., P. coronaria L and P. pruni- 
folia L. Madis«D, Ithaca; Baraboo, Johnson; La Crosse, Pammel; 
and reported all over the state. 
The cause of "leaf -blight" and *' scab" of apples, and very destructive. 

102. Pyricularia orisea (Cke.) (Trichothecium griseum Cke.). 

On the leaves of Panicum sanguinale L Syene, Madison. 
CUiusing gray spots; common, in the falL 

lOa Trichothecium roseum Fr. 

On a living puff-ball in August. Madison. 
Very possibly growing as a saprophyte on an injured part of thefung^, 
as it occurs the year round on firewood, old black-knots of cherry, etc. 

104. Sbpedonium chrtsospermum Link. 

On a species of Boletus, Madison. 
Although the host was almost entirely replaced by the conidia, as usual, 
there was no indication of ascosporic fruit. 

105. ASTERINA, sp. (?). 

On leaves of Salix, in fall. Syene. 
Forming dendritic black spots several millimeters ia diameter. Too im< 
mature for determination. 
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106. Sphaeronema persicab (Schw.). 

On Hoivrightia morbosa Schw., and on branches of Prunus ameri- 
cana Marsh. Madison. 
Perhaps growing on the honey-dew of Aphides. 

107. Glaeosporium lindemuthianum Sacc. & Magn. 

On pods of PhaseoluSf sp. Madison. 
Causing the common and destructiye spotting of wax beana 

108. Glaeosporium (Marsonia) heliloti, n. sp. 

On the stems of MelHotus alba Lam. Madison. 
Perithecia minute, inconspicuous, occurring in longitudinal rows 2-^ 
mm. long, on the stem. Spores oozing out in pale, flesh-colored tendrils, 
under the microscope appearing colorless; oblong, straight or slightly 
curved, 2-celled, 5-6x13-20 //. In the smaller spores the septum is nearly 
central; in the larger ones it occurs nearer one end. 

109. Glaeosporium (Marsonia) juglandis (Lib.). 

On brown spots on leaves of Juglans nigra L. and J. cinerea L 
Madison; La Crosse, and Hokab, Minn., PammeL 
Almost entirely defoliating some trees in August. 

109a. Glaeosporium (Marsonia) castaqnei (Desm. & Mont.). 
On leaves of Popxdus alba L. Madison. 
Olaeosporium carpini Desojaz. — See Gnomoniella fimbriata, Na 59. 

110. Phoma uvicola R & C. 

On cultivated species of Vitis, Syene; Ithaca, Hatch. 
The apparant cau&e of much of the '* dry rot " of grapes. The form sent 
by Mr. Hatch is reported as very destructive to the young twigs of some 
varieties, and appears to be identical ^ith that distributed in Erlx Critt. 
Ital., No. 747. 

111. Phyllosticta sphaeropsoidea EIL & Everh. 

On leavei of Aesculua hippocastanum L. Madison. 

112. Phyllosticta viticola (Cke,). 

On leaves of cultivated grape and Ampelopsia quinquefolia Mich. 
Madison, Ithaca. 

118. Phyllosticta dodecathei, n. sp. 

On leaves of Dodecatheon meadia L. Stoughton. 
Spots circular, brown, about 3 mm. in diameter. Spores hyaline, ovoid 
to oblong, sometimes nearly spherical, eguttulate, 2-5x3.5-7//, unicellular. 

114 Phyllosticta quercus Sacc. & Sp. 

On leaves of Quercus macrocarpa Michz. and Q. alba L. Eorkland, 
La Crosse, PammeL 
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115. Phyllosticta apocyni, n. sp. 

On leaves of Apocynum cannabinum L. La Crosse,. Pammel. 
Spots circalar, brown, about 8 mm. in diameter. Perithecia small . 
black. Spores colorless, oblong, 3.5-4x5-7 u, mnicellular. 

IIG. Phyllosticta PYKiNA Saca 
On apple leaves, Madison. 

117. Phyllosticta, sp. 

On leaves of Prunus Rerotina Ehrh. Madison. 

Spots rounded or oblong, 8-8 mm. in diameter, brownish-red. Perithecia 
small, black. Spores ellipsoidal, hyaline, 3-4x7-8 //, unicellular. 

Perhaps P. serotina Cke., of which I have not been able to examine 
specimens. 

lia ASCOCHYTA, sp. 

On leaves of SUphium integrifolium Mich, and Vernonia noveb- 

oroceTWM Willd. Stoughton; La Crosse, PammeL 

• Spots brown, circular, about 8 mm. in diameter. Perithecia brown, 100- 

120//, slightly carbonized about the round orifice. Spores colorless; ovoid, 

oblong or reniform, frequently constricted at the middle; 8-5X7-liw, with 

2-4 oil drops; when mature 2-celled. 

Resembles Phyllosticta sonchi Sacc. (Michelia, L, 141), except in the sep- 
tate spores. 

119. ASCOCHYTA OXYBAPHI, n. Sp. 

On leaves of Oxybaphus nyctagineua Sweet Stoughton. 
Spots dark brown, roundish^ 1-2 muL Perithecia on the upper surface 
of the leaf, small, brown, carbonized about the orifice. Spores colorless, 
2-celled, 4x10-17//; sometimes constricted at th« middle. 

120. ASCOCHYTA viOLAE Sacc. and Sp. 

On leaves of Viola pubescens Ait Madison. 

121. ASCOCHYTA QUBBCUs Sacc. & Sp. 

On leaves of species of Quereus; on rouad, white spots. Madison. 

121a. ASCOCHYTA AMPELINA SacC. 

On small bix>wn spots, on leaves of Vitis cordifolia Mx. Madison. 

122. ASCOCHYTA SPARTINAE, n. sp. 

On leaves ef Spartina cynosuroides Willd., in autumn. Madison; La 
Crosse, PammeL 
This species was found in small quantity, in company with Uromyces 
ctcuminatus Arthur, and causes small rounded pale yellow spots on the 
leaves. The spores ooze out in flesh-colored masses, and are colorless, 
straight or slightly curved, usually a little narrower at one end than the 
other. They average 3x85 //. As a ru^e they are two-celled, but in a few 
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instances two or even three septa were distinguished* Perhaps ideptioal 
with some of the. numerous described Septoriae or Ascochytae of grasses; 
but I have been unable to place it 

128. ASCOCHYTA SALICIFOLIAE, n. Sp. 

On leaves of Spiraea salicifolia L. La Crosse, PammeL 
Spots numerous, rounded, about 1 mm. in diameter, deep flesh colored. 
Perithecla large, similarly colored. Spores oozing out; hyaUne, fusiform,, 
usually a little curved in form of a crescent, 1-septate, with several (3-4) 
oil drops; 2-3.5X30-50 ^. 

Referred at first to Septoria ascochytoides Sacc, but differs in the ab- 
sence of a darker border to the spots, while the spores are twice as long as 
in that species, where they are said to measure 18-20x2.5-3 //. Perhaps,, 
like the last, more properly a Septoria than an Ascochyta. 

124. Septoria rayeneui Thuem. 

On leaves of Pruntts aerotina Ehrh. La Crosse, PammeL 
This occurs in the Curtis herbarium under the name S. sanguinea Desm^ 

125. Septoria Nou TANOEBis Gerard 

Forming small black spots on cotyledons of Impatiens fuJva Nutt^ 
Madison. 

126. Septoria sistmbrii Ellis. 

On leaves of Dentaria laciniata Muhl., in spring. Madison. 

127. Septoria alliorum We«td. (S. viride tingena Curtis). 

On leaves of Allium tric^ceum Ait, in spring. Madison. 
With more distinct spots than the specimens described in Peck's 28d 
Report, p. 55. 

12& Septoria ribis Desmaz. 

On leaves of Ribes cynoibati L. and R. floridum L. Madison; La- 
Crosse, PammeL 

129. Septoria vioLAE West 

On leaves of Viola piibescens Ait. Madison. 

190. Septoria brioerontis R & C. in herb, Curtis {S, erigerontis Pfeck). 
On radical leaves of some Erigeron, in early spring. Madison. 

181. Septoria Oenotheras West. 

On leaves of Oenothera biennis L. Madison. 

132. Septoria scrophulariae Peck. 

On leaves of Scrophularia nodosa L. Madison; La Crosse, Pam- 
meL 

183. Septoria heterochroa Desmaz. 

On leaves of Malva rotundifolia L. Common, Madison. 
Also frequently referred to S. destruens Desm., by authors. 
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184. Septoria cannabina West 

On leaves of Cannabis sativa ^L., in autumn, Madison. Sometimea 
accompanied by a Fhoma. 
The diseased hemp leaves were marked bj discolored spots very early in 
the season, but little fruit was formed. 

185. Seftoria aceris (Libert). 

On leaves of Acer cUisycarpum flhrh. Madison. 
A comparison with the original Aacoxyta aceris Lib. (Crypt. Ard., No. 
54X for which I am indebted to Dr« Farlow, shows very little difference be- 
tween our plant and the European form. The spores, after their escape, lie* 
loosely over the lower surface of the leaves. In both forms they are straight, 
or more commonly somewhat curved, usually 4.-celled, and decidedly con- 
stricted at the septa, which, like the external walls, are very thin. The^ 
average size is 4x40-50 //. Spots very small, yellow. 

180. Seftoria astragali Desmaz. 

On leaves of Vicia americana MuhL Stoughton. 

187. Seftoria, sp. 

On leaves of Aquilegia canadensis L. La Crosse, Pammel. 
Spots black'sh, elongated. Spores filiform, 1x35 /< Differs from S^ 
anemones Dqbtkl chiefly in the spots. Penzi^ and Saccardo (Atti R. Inst. 
Veneto, Ser. 6, v. 2.) describa a species under the name S. aquilegia^ which 
produces large black spots on leaves of Aquilegia atrata, which is possibly 
the same, though I have seen only the abstract of their paper in the Bot. 
Centralblatt, where spore-measurements are not given. 

188. Seftoria coftidis B & C. 

On leaves of Coptis trifolia Salisb. Wisconsin, Lapham. In fierb^ 
Curtia 

189. Seftoria fhlocis Saoc & Sp. 

On leaves of Phlox divaricata L. Madison. 
Differs from the typical form in causmg larger yellowish or dirty whit» 
spots 5 nun. in diameter, which are of tea confluent. Perithecia numerous. 
Spores colorless, filiform, 2X80-40 //, usually 2-septate . 

140. Seftoria grahintjm Desm. 

On leaves of Setaria viridis Beauv. and on Poa annua L. Ithaca, 

Syene, Stoughton. 

The variety on Poa is quite destructive in spring, occurring on tne. 

rachis of the panicle and on the floral envelopes, which are uniformly 

brown. Perithecia round, black, about 80 // in diameter, prominent. 

Spores hyaline, slightly clavate, obscurely septate; average 8ize> 2.5x40 /i. 

141. Seftoria RUBi (Duby). 

On leaves of Bubtis strigosus Mich. Madison, Syene. 
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142. Septobia convoltuli Desmaz. {S,ftageUaris EIL & Everh.) 

On leaves of Convolvulus sepium Ij, Madison. 
Spots brown or nearly white, round, 1-3 mm. in diameter. Perlthecia 
small, one or a few on each spot Spores nearly filiform, colorless, usually 
2x40 ^. Not certainly distinguishable from forms of S, convcUvvdi, which 
varies much on different hosts. 

143. Septoria, sp. 

On leaves of Silphium integrifolium Mich. Stoughton. 
Spots angular, blackish-brown, 1- 8 mm. in diameter. Perithecia incon- 
spicuous, 60-70 /I. Spores colorless, filiform, about 5-septate, 1 . 5-2 X 80-35 //. 

144. Septoria, sp. 

On stem of jRi&et. " Wisconsin, Lipham." In herb. Curtis. 

145. Septoria POLYOONORUM Desmaz. 

On Polygonum hydropiper L. Ithaca, Madison; Baraboo, PammeL 
Septoria ulmi Fr. — See Phyllachora ulmi. No. 53. 

146. Darluca filum Cast. 

On various IJredineae; e. g., Puccinia polygoni amphibii, on 
Polygonum amphibium, P. asteris on Astern Uromyces junci, on 
Jwiictis, V, acuminatv^f on Spartina, Puccinia tomipara, on Bro- 
muSy Phragmidium, on Potentilla, Uredo iridis, on Iris t«r«- 
color and Puccinia menthae, on Pycnanthemum, 



BA.SIDIOMYCETES. 

UREDINEAE. 

147. IJromtces terebinthi (D C.) {PUeolaria brevipes B. & Rav.). 

Uredo and teleutospores on Bhus toxicodendron L. Madison; La- 
Crosse, Pammel. 
I have not compared this with the European form, but Shroeter has 
•shown that they are identical (Hedwigia, 1875, p. 170). 

148. Uromyces polygoni (Pers.). 

Uredo and teleutospores on Polygonum aviculare L. and P. erectum 
Lb, in summer and fall; the uredo especially abundant. Madison; 
La Crosse, Pammel. 

149. Uromyces PHASEOLi (Pers.) {U, appendicvJatus Uy.). 

Uredo and teleutospores on leaves of cultivated beans (Phaseolus) 
and Amphicarpaea monoica Nutt The aecidium on the latter 
host 
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150. Uromyces orobi (Pers.). 

Aecidium on Lathyrus venosus Muhl., L, palustris L. and Desmod^ 
turn acuminatum D C. Uredo and teleutospores on L, venosus 
Muhl. Madison; Baraboo, La Crosse, PammeL The aecidium on 
Desmcdium^ from Brownsville, Minn. 

151. Uromycks LESSPEDEZAE (Schw.) (U, macTospoTus B. & C). 

Aecidium, uredo and teleutospores on Lespedeza capitata Michz 
Madison; Eilbourn City, La CiXMse, PammeL 

152. Uromyces trifolii (A. & S.) {U, apiculattis Strauss). 

Aecidium, uredo and teleutospores on Trifolium repens L. and 
T, incamatum L. Madison; La Crosse, PammeL 

153a. Uromyces euphorbiae C. & P. 

Aec'dium, uredo and teleutospores on Euphorbia maculata L. and 
E. hypericifolia L., yery common ia late summer and fall. 
Madison; La Crescent, Minn., PammeL 
The aecidium has been distributed by Cooke, on the same host plant, as 
A. euphorbiae Pers. (Rayeners Fung. Amer., No. 484). 

158. Uromyces erythronu (D C.) (U. lUiacearum Xing.). 

Aecidium, uredo and teleutospores on Lilium canadense L. Madi- 
son; La Crosse, Pammel. 
The uredo corresponds in every respect with that described by Dr. Far- 
low in the Proceedings of the American Academy, XVIII., p. 79. 

154 Uromyces junci (Desmaz.). 

Uredo and teleutospores on a small Juncus, Madison, Syene. 

155. Uromyces hedysari paniculati Schw. 

Uredo and teleutospores on a species of Desmodium. Madison. 

156. Uromyces pyrifobmis Cke. 

Uredo and teleutospores on Acorus calamus L. La Crosse, PammeL 

157. Uromyces caladii (Schw.). 

Aecidium, uredo and teleutospores on leaves of Ariftaema triphyUum 
Torr. Madison; Kirkland. PammeL 
Peck has given the synonymy of this species in full in the 29th Report 
on the New York Cabinet of Natural History, p. 67. 

158. Uromyces HYPBRici (Schw.). 

Aecidium on Elodes virginica Nutt. Teleutospores on Hypericum 
pyramidatum Ait. La Crosse, PammeL 

159. Uromyces soudaginis NiessL 

Teleutospores on Rudbeckia laciniata K La Crosse, PammeL 
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160. Uromyces acuminatus Arthur. 

Uredo and teleutospores on Spartiiia cynosuroides Willd. Madison; 
La Crosse, Pammel. 
A very variable species, which in some of its forms can scarcely be dis- 
tinguished from a species on several grasses from other }.art8 of the 
country, which may be a form of the variable U. dactylidU Ottb. 

161, PucciNiA ciRCAEAE Pers. 

Teleutospores very abundant on leaves of Circaea lutetiana L. 
Madison; La Crosse, Pammel; also collected at Hokah, Minn., by 
Mr. Pammel. 

162. PUCCINIA ANEMONES VIRGINIAN AE Schw. (P. SoUda Schw.). 

Teleutospores on Anemone virginiana L. and A, cylindrica Gray, in 
August. Madison; La Crosse, and Hokah, Minn., PammeL 

163. PucciNiA THALICTRI Chevall. 

Teleutospores on Thalictrum dioicum L. and T. cornuti L. Madison; 

Kirkland, La Crosse, PammeL 

I do not see how this can be distinguished morphologically from P. 

anemones Per& It is usually marked with larger and more obtuse warts 

than our specimens of the latter, but European specimens of P. anemones 

sometimes have quite as coarse granulations as our P. thalictrL 

164. PUGCINIA HTDROPHTLU Peck & CliutOli. 

Teleutospores on Hydrophyllum virginicum L. Madison. 

165. PucciNiA liOBELiAE Ger. (P.microsperma B. & C). 

Teleutospores on Lobelia syphilitica L., in August. Madison. 

166. PucciNiA VERRUCOSA (Schultz). (P. hyssopi Schw.). 

Teleutospores on Lqphanthus scrophulaHaefolius Benth. La Crosse, 
Pammel. 

•167. PUCCINIA siLPHn Schw. 

Teleutospores on Silphium perfoliatumli, and 5. integrifolium Mich. 
Stoughton; La Crosse, Pammel. 
On the latter host sometimes accompanied by the spermogonia of an ae- 
cidium, in June. (c/. No. 242.) 

168. PUCCINIA ASTERis Duby. (P. asteris Schw.). 

Teleutospores on Aster corymbosus Ait, A, cordifolius L. and A. 
tradescanti lu La Crosse, Dells of the Wisconsin, Pammel. 

169. PUCCINIA SOUDAOINIS Pk. 

On leaves of Solidago nemoralis Ait. (?) La Crosse, Panmiel. 
Paler than the type, which it otherwise resembles, according to Profes- 
sor Peck. 
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The teleutospores are often forked; in some cases the division ex- 
tends merely through the terminal papilla; in others the lower cell is pro- 
duced into a thickened papilla just below the septum. 

170. PUCCINIA TOMIPARA, n. Sp. 

Uredo and teleutospores on a spec'es of Bromus, apparently B, cili- 
atus L. La Crosse, Pammel. 

II. Sori small, round, or little elongated, on the upper surface of the 
leaf. Spores commonly round, somewhat roughened with blunt, 
inconspicuous warts; pale yellow, 22-26 >u. 

III. Sori compact, black, long covered by the epidermis; round or 
slightly elongated, usually about .2 mm. in diameter. Spores pale 
chestnut-brown, thin walled, without apical thickening; irregu- 
larly oblong, sessile; 2-5-celled, often tomiparous; 18-22x85-43 //. 

The species is remarkable from the fact that the spores are commonly 
'&-4-celled, with the uppermost septum oblique or not infrequently par- 
allel to the axis of the spore, which is thus made to consist of more than 
one row of cells. It somewhat resembles P. triarticulata B. & C, which 
occurs on ElymuSj and which has 8-celled spores; but these are longer and 
<diff erently shaped 

171. PucciNiA BARTi (R & Bf.) (P. striatula Thuem., P. linearis Pk.). 

tJredo and teleutospores on some dead grass, possibly Andropo- 
gon «copaniM Michx. Madison. 
Well marked by the strongly clubbed paraphyses. 

172. PucciNiA ANDBOPOOI Schw. (P. ellisiaua Thuem.). 

Teleutospores on Andropogon acqparivs Mx« Madison ; Milwaukee, 
Lapham; La Crosse, Pammel. 
Thid has been compared with Schweinitzian specimens, by Dr. Farlow. 
The teleutospores are not unlike those of P. cesati Schr., as described by 
Winter. 

173. PUCCINIA ABUNDINARIAE Schw. 

Teleutospores on dead leaves of Spartina cynosuroides Willd., in 
winter and spring. Madison. 

174. PuCGiKiA EMACULATA Schw. (P. gramiuis P., yar. brevicarpa Peck). 

Teleutospores on Pantcum capUlare L. Madison; La Crosse, Pammel. 

175. PucciNiA VEXANS Farlow. 

The form described by Peck as Urcmyces brandegeeif but now held to be 
the uredo or mesoeporic form of this species, was found once on Boutelotia 
racemcsa Lag., at La Crosse, by Mr. Pammel. The quantity examined was 
small, and no teleutospores were seen. 
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176. PucciNiA PHRAOMiTis (Schum.) (P. arundinac€a Hedw.X 

Uredo and teleutospores on Phragmites communis Trin. Milwaukee, 
Lapham; La Crosse, Pammel. Also collected at Hokah, Minn., by 
Mr. Pammel. 

177. PucciNiA MAYDis Carrad. (P. sorghi Schw.). 

Uredo and teleutospores on th^ leaves of Zea mays L., common, in 
summer and fall. Madison* 
Cooke has described an Asiatic species on Indian Corn, under the name 
of P. purpureaf the teleutosp.^res of which do not appear distinct from 
ours. The purplish discoloration of the leaves which it induces, and from 
which it derives its specific name, is not characteristic, for some of the 
Wisconsin specimens of P. maydis occur on decidedly purplish spots, and 
Dr. Farlow informs me that Italian specimens of the same species are 
often purple. An examination of Indian specimens of P. purpurea, for 
which I am indebted to Dr. Farlow, shows, however, that the uredo spores 
are rather larger and more oblong than those of our plant; and they are 
accompanied by nearly colorless, thick -walled, c^avate paraphyses, which 
are wanting in our species. 

178. PucciNiA POLYaoNi AMPHiBii Pers. (P. polygonorum Lk., P. amphtbii 

Fckl.). 
Uredo and teleutospores on Polygonum amphibiuin L. Madison; La- 
Crosse, Pammel. Also collected at Brownsville, Minn., by Mr. 
PammeL 
The parasite is very commonly attacked and greatly deformed by Dar- 
lucafllum Cast. 

179. Pdccinia pruni spinosi (P.) (P. prunorum Link). 

Uredo and teleuto pores on haves of seedling Prunus americana 
Marsh, and on those of older plants of the same species and of P. 
virgmiana L., in late summer and falL MadiSv)n. 

180. PUCCINIA ARGENT ATA (Schultz) (P. uoU tangeris Cda.). 

Uredo and teleutospores on Impatiens fulva Nutt., in fall. Madison. 

As no aecidium accompanies this species in Europe, our Aecidium 
impatientatum Schw. must be considered as probably belonging to some 
heteroecismal specirs, although it occasionally occurs on the same leaves 
with the Puccinia, 

P. argentata hsL8 sAbo been found on Impatiens pallida Nutt, at Ho- 
kab, Minnesota, by Mr. Pammel. 

181. PucciiOA AMORPHAE Curtis. 

Ur«do and teleuioeports on leaves of Amorpha canescens Nutt and 
A. fruticosa L., common. Madison; La Crosse, PammeL Ako 
collected at Hokah, Minn., by Mr. Pammel. 
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182; PcccmiA PETALOSTEMONis Farlow, in litt. 

Uredo and teleutospores on Petalosiemoru La Crosse, Pammel. 

n. Sori round, brown, surrounded by the ruptured epidermis, which is 
elevated so as to form a false-peridium. Spores pale brown, ovoid, nearly 
smooth or somewhat granular on the surface. Average size, 20X22 U' 

UL Sori similar to those containing uredo spores, Vlack. Spores me- 
dium brown, broadly ellipsoidal, sl'ghtly constricted, thin-walled, without 
apical thickening, surrounded by a smooth gelatinous sheath; average 
20X33 /i. 

The species is related to P. amorphae Curt., but readily distinguished 
by the 'paler and more transparent teleutospores, aod the thinner, smooth 
envelope. Pale-amber paraphyses, frequently hooked at the tip, accom- 
pany both uredo and teleutospores. 

183. PUCCINIA ZYOADKNI, D. Sp. 

Teleutospores on Zygadenus glaucus Nutt. La Crosse, Pammel. 

Sori small, rounded; on both sides of the leaf. Spores amber-brown, 
darker at the apex, on thin walled colorless pedicels; oblong or sometimes 
clavate; but slightly constricted. Apex thickened, usually rounded or 
truncate, rarely acute. 1^20 X 33-56 // ; commonly about 17 x43 //. 

This resemblf s a sx)ecimen in the Curtis herbarium, on Amianihium, 
which is labeled P, asphodeli Duby. " It corresponds closely to a specimen 
from France, bearing the same name, but evidently incorrectly named, as 
other specimens from France and Italy, with the same name, are quite dif- 
ferent" (Farlow, in litt), 

184. Pdccinia aletridis B. & C. 

Uredo and teleutospores on Aletris farinosa L. Kilbourn City, 
Pammel. 
The uredo sori are small; their spores pale yellow, round-el lipoidal, thin 
walled and sparsely granulated. Their usual size is about 20 //. 

186. PrCCINIA KUHNIAE Schw. 

Teleutospores on Kuhnia eupatorioidcs L., in the fall. Madison; 
La Crosse, Pammel. 

186. PuociNiAPODOPHYLLiSchw. (P. ocuZeo fa Schw.). 

Telentoepores common on Pcdophyllum peltatum L., in June. Madi- 
son, Kilbourn City; La Crosse, PammeL 
Sometimes accompanying or preceded by Aeeidium podqphylli Schw., 
but frequently found where there is no trace of the latter. 

187. PUCJCDOA XANTHH Schw. 

Teleutospores on -Xanf7itMm«frumaHttmL. and Ambrosia trifldalu 
Madison; La Crosse, Pammel. Also collected ot Hokah, Minn., by 
Mr. PammeL 

9 
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In New England, this is often preceded by an aecidium, according to Dr. 
Farlow. 

188. PuccmiA FU9CA (Relhan) (P. anemones P.> 

Teleutos pores very abundant, in spring, on Anemone nemorosa L. 
Madison. 
Tho aecidium occurring simultaneously on the same species is A. pune- 
tatum Pers., and not A leucospermum D C, which is said by European 
authorities to be a stage of this species. It is frequently associated with 
Peronospora pygmaea Ung. and Urocystis anemones (Pers.), but I have 
never seen it on the same leaf with the brown aecidium. 

189. PUCCINIA CONVOLVUU (P.). 

Aecidium {A, dubiiim Clinton, A, calyategiae Cast., A conoolvidi 
Ces.), uredo and teleutospores on Convolvulus septum K La- 
Crosse, Pammel. 

190. PucciNiA GALU (Pera). 

Spermogonia on Oalium aparine L., in May. Uredo and tsleuto- 

spores on G. triflorum Michx., in summer and fall. Madison; La- 

Crosse, Pammel. 

The teleutospores are uniformly mord thickened at the apex, and more 

clavate in general outline than those of P. valantiae Pers., to which the 

American form has sometimes been referred. The presence of uredo- 

spores is also characteristic, and the occurrence of spermogonia indicates 

that the aecidium will ultimately be found, althou^ I am not aware that 

it has yet been recorded in this country. 

19L PucciNiA PiMPiNKLLAE (Strauss) (P. myrrhis Schw.). 

Aecidium, uredo and teleutospores on Osmorrhiza brevistylis D C. 
Madison; Kirkland, Pammel. 

192. PUCCINIA MENTHAE PerS. 

Aecidium on Monarda flstulosa L. and Lycopus europaeus L. Uredo 
and teleutospores on Mentha canadensis L., Pyenanthemum laneeo- 
latum Pursh, Monarda flstulosa L. and M, punctata L. Madison; 
Sauk City, Lfiders; La Crosse, and Hokab, Minn., Pammel. 

198. PUCCINIA OENTIANAB (StrauBs). 

Uredo and teleutospores on Gentiana andreu?sii Griaeb., in autumn. 
Madison. 

194. PuccmiA FLOSCULOSORUM (A. & S.) (P. compositaruvi Schl., P. varia- 
bilis Grev., P. hieracii Mart,). 
Uredo and teleutospores on TaraaxLcum dena4eonis Deaf., Hieracium 
canadense Mx., H, scabrum Mx., Cnicus altissimusWUld., C, lance- 
olatus Hoifm. and C. discolor MuhL Madison; Devil's Lake, 
Pammel. 
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Probably several of the aecidia referred to Aecidium compositarum Win- 
ter belong to this species. 

195. PUCCINIA HELI0PSIDI8 Schw. 

Uredo and teleatospores on Vemonia fascieulaia Michx. La Crosse, 
PammeL 
Scarcely distinct 

196b PUCCINIA TANACETI D C. 

Uredo and teleutoepores on Artemisia dmcuncuioides Purah. Madison. 

197. PUCCINIAHELIANTHlSchw. 

Aecidium (A hdianthi Schw.) on Helianthtis strumosus K Uredo 
and teleutospores common on H, grosse-serratus Mart., H. annuus 
L. and H. strumosus 11 Madison, Syene; La Crosse, PammeL 
The broader nredospores and the paler apex of the teleutospores distin- 
guish this from the forms of P. tanaceti, with which Winter unites it, that 
I have been aole to examine. 

108. PuccisiA YIOLAE (Schum). 

Aecidium on Viola cucuUata Ait., F. pubescens Ait. and F. 
canadensis L. Uredo and teleutospores on F. cucullata Ait., 
F. blanda Willd. and F. pubescens Ait. Madison, Stoughton; 
Delton, Devil's Lake, Kirkland, PammeL 

1991 PucciNiA RUBiGO VERA (D C.) (P. straminis FckL). 

Uredo and teleutospores common, on Hordeumjubatum L. 
Aecidium asperifolii Pera, which is said to belong to this species, and 
which occurs on various Boragineae, has not been found yet. 

200. PucciNiA ORAMiNis Pers. 

Aecidium (Aecidium berberidis Gmel.) very common in spring, on 
Berberis wlgaris L., wherever the barfccrry is cultivated. Uredo 
and teleutospores abounding on many grasses, of which the fol- 
lowing have been collected: Triticum vulgare VilL, Avena aativa 
L., Phleum pratense L., Hordeum jubatum L., Agroatis vulgaris 
With., A. scabra Willd., Briza maximxi L., and ElymuSt sp. Ithaca, 
Madison, and reported from many other localities. 
The uredo appears sparingly in the spring, before aecidia have developed 
on the barberry, and there is reason for believing that the mycelium hi- 
bernates in winter grain and perennial grassea Although the barberry 
does not grow wild in the state, it is cultivated in sufficient abundance to 
stock the state with wheat rust in favorable Beasona The teleutospores are 
found in fall and winter, and are especially noticeable on the sheaths of 
grasses, after their death. Attempts made in my laboratory to infect the 
very young leaves of wheat seedlings with the sporidia from germinating 
teleutospores have thus far entirely failed, though Plowright claims to 



132 Wisconsin Academy of Sciences, Arts and Letters. 

have succeeded. If this were possible it would entirely do away with, the 
necessity for the intervention of the barberry, which, as has been said, is 
questionable, for other reasons. 

201. Pdccinia coronata Cda. 

Uredo and televtospores very common, on Dactylis glomerata L., 
Avena sativa L., etc. Madison. The common oat rust in this vi- 
cinity is the uredo of this species. 
Aecidium rhamni GmeL, which is held to be a state of this species, has 
not yet been found. It should be looked for on species of Rhamntis, 

202. PucciNiA CARicis (Schum.). 

Aecidium (Aecidium urticae Schum.) common, in spring, on Urtica 
gracilis Ait Uredo and teleutospores on Cyperus schweinitzii 
Torr., and other sedges, in fall and winter, common. Madison; 
La Crosse, Honey Creek, Pammel. 

208. Phraqhidium subcobticium (Shrank) (P. mucronatum Link). 

Uredo and teleutospores on leaves of Roaaparviflora Ehrh., and on 
cultivated roses. Madison. 

204 Phraqmioium speciosum Fries. 

Teleutospores on petioles and stems of Rosa parviflora Ehrh., in fall 
and winter. Madison. 
Uredo miniata P., or a form not to be distinguished from it, sometimes 
occurs on the same plant in spring under suspiciously similar circumstan- 
ces, but a connection between the two species has not yet been traced. 

205. Phraomidium rubi idaei (Pers.) (P. effusum FckL, P. gracile Grev.). 

Uredo and teleutospores on leaves of Rubus occidentalis'L., in au- 
tumn. Madison. • 
This is the species distributed in Ellis' North American Fungi, No. 282, 
under the name of P. incrassatum Lk., var. gradle. The uredo which has 
been associated with it is very abundant, scattered over the lower surface 
of the leaves. It may prove to belong to P. rubi (Per&) (P. bvlbosum 
Strauss). 

206. Phraomidium fbagariae (D C.) (P. tiKarticulatum, B. & C, P. obtur 

sum. P.). 
Uredo {Uredo potentillarum D C.) on leaves of PotentiUa cawidensis 
L. Madison; La Crosse, Pammel. 

207. Gymnosporanoium macropus Link. 

Teleutospores common on cultivated Junipertis virginiana K, in 
May. Madison, Syene; Oconomowoc, Lapham; Sauk City, La- 
crosse, Pammel. 
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Gymnosporanqium sabinae (Dicks.), varGLOBOSUM Farlow ((7. /i«- 
cum, D C, var. globosum Farlow). 
Teleutoepores on Junipems virgtniana L., common on certain trees 
in May. Madison; River Falls, King. 
The galls of this species are less succulent than those of the last, which 
are commonly known as "Cedar Apples." Comu records similar galls as 
caused by it in France (Bull. Soc. Bot. de Fr., v. 25, p. 123). 

The common European cluster-cup of the pear (Roestelia cancellata 
Bebent.) is held to be a state of this species, but it does not occur with us, 
if, indeed, it is found in tbis country. 

209. Mblamfsoba SAUdS CAPB£AE (Pers.) (M. aalidna Lev.). 

Uredo and teleutospores common on species of Salix, the latter de- 
veloping after the leaves have fallen. Madison; La Crosse, 
Pammel. 

210. Melampsora POPUUNA (Jacq.). 

Uredo very common in the fall, on leaves of Popvlus monilifera 
Ait, P. tremuloidea Michx., P. grandidentata Michx. and P. baU 
aamifera L., var. candicans Gray. Teleutospores on fading or 
fallen leaves of the same species. Madison. 

211 CoLEOSPORiuM soNCHi ARVENSis (Pers.) (C compositarum L6v., C 
solidaginis Thuem.). 

Uredo and teleutospores common on species of Solidago and Aster, 
ia summer and fall, Madison; Dells of the Wisconsin, La Crosse, 
etc., PammeL 



ISOLATED UREDO FORMS. 

212, Uredo miniata Pers. (Coleosporium miniatum, Pers.). 

Very con^mon on petioles and stems of Rosa parviflora Ehr., in 
spring. Madison; La Crosse, PammeL 
Precedes Phragmidium speciosum Fr., to which some of its forms bear a 
considerable resemblance in habit. 

218. Uredo aorimoniae eupatoriae (D C.) (Coleosporium ochraceum 
Bonord.3. 
Common, on leaves of Agrimonia eupatoria L. Madison. 

214. Uredo iridis Duby. (Trichoba^is iridicola Pkl). 

On Iris versicolor L., in faU. Madison. 

215. Uredo ptrolae (GmeL). 

On Pyrola elUptica Nutt, in spring. Madison. 
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216. Ursdo, sp. 

On Mimulus ringenslu, in oompany with Aeadiuni peuUtemonis 
Soli w. 1a Cnsse, Pammel . 
Sori small, scattered looselj over both suifaces of the leaf; spores pale 
orange, very irregular, unevenly warted, 10x28— 15xi6/«. 

217. Uredo polypodii (P.) ( U.JUicumDC, U, aspidiotiis Pk.?). 

On Cystopteris fragUie Bernh., in May and June. Madison, Kil- 
boum City. 
Spores obovate to pyriform, smooth, 13—20X23—26//, usually, 13.5x25Ae; 
thinner walled than European specimens on Cystopteris and Phegopteris, 

218. Caeoma nitbns Schw. (C luminatum Schw.). 

Common in spring, on wild and cultivated plants of Itubtis ocdr 
dentalis K and R. viUosus Ait Syene, Stoughton, Madison; 
Baraboo, La Crosse, Pammel; Janes ville, Kellogg. 
The common red-rust of raspberries. The orange rust which occurs in 
autumn is referred to No. 205. 



ISOLATED AECIDIAL FORMS. 

219. ASCmiUM* FU8TULATUM CuTt 

On Comandra umbellata Nutt, in spring. Midtson; Colambus» 
Rockwell 

220. Aecidiuh POLEMONn Peck. 

On Phlox pilosa L. and Polemonium reptans L. Common, in 
spring. Madison. 

221. Aecidiuh podophtlu Sdiw. 

On Podophyllum peltatum L., in June. Madison. 
Sometimes associated with Puccinia podophyUi Schw., which, however* 
more commonly occurs without any tract of the aecidium. 

222. Aecidium oenothebae Peck. 

Very common in spring and summer, on Oenothera biennis lu 
Stoughton. Madison; Baraboo, Pammel; Sauk City, LQders. 

228. Aboidium lybucachiae Lk. 

On Steironema lanceolata Raf. (?) La Crosse, PammeL 

224. Aecidium solani Mont. 

On Physalis virginica Mill and P. lanceolata Michz. Sauk City^ 
Lfiders. 

* This name is sometimes written Oecidium. Seo Malinyaud, Bull. Soc. Bot France, 1880,. 
No. 6. 
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225. AscmiuH petebsh B. & C. 

On Vi'old ddjfMnifolia Kutt. Common, in spring. Madison, 
pieridia longer than tliose of the aecidium of Puoeinia violas, 

226. Aecidium oeranu D C. 

Very common, in spring, on leaves of Gferanium macuJatum L. 

227. Aecidium qrossulariae D C. 

On leaves, pedicels and flowers of Ribes rotundifoUum Mx., R, flori- 
dum liBar,, R. cynosbati L., R. aureum Pursh and R. rubrum L. 
Everywhere, in spring. Madison; La Crosse, PammeL 
This cannot be distinguished from the European species, which is called 
by Winter the aecidium of Pucdnia grossulariae GmeL, with which he 
identifies the American P, pulchella Pk. Though the aecidium is one of 
the commonest of fungi everywhere east of the Mississippi, I am not aware 
that its assumed teleutoeporic form has been recorded for any locality but 
the one given by Peck. Dr. Magnus, also, writing of this species as it oc- 
curs in Grermany, says " Aecidium grossulariae certainly is an isolated 
aecidium, which belongs to a heteroecismal PucdniOy as I convinced my- 
self some years siDce by observations on Ribes nigrum, R, grossularia and 
R. alpinum, in the vicinity of Berlin." * 

Since the above was written, Plowright» discussing British Uredineas, 
says: "As no Pucdnia occurs on gooseberry leaves in this country, it is 
clear Aecidium grossulariae^ as we find it, is not a Pucciniopsis but is 
probably a heteroecismal species." (Grevillea, XII., 86). the same con- 
clusion is reached in Denmark, by Rostrup (Rev. Mycolgique, October 1884, 
p. 211> 

238. Aecidium polyqaunum Peck. 

On Poly gala senega L. Madison; La Crosse, Pammel. 

229. AsdiHUM imfatiemtatum Schw. 

On Impaiiens fulva Nutt, and I. pallida Nutt. Madison; La Crosse, 
Pammel; Sauk City, LUders. Also collected at Hobah, Minn., by 
Mr. PammeL 

230. Aecidium jamesiakum Peck. 

On Asdepias tuberosa L., A. eomuti Dec, A. ovalifolia Dec. and 
Acerales longifolia Ell. Stoughton; La Crosse, Pammel; Sauk 
City, Lfkders. 
This is called the aecidium of Uromyces howei (Peck) by Mr. Arthur 
(BulL Minn. Acad., XL, 25). 

The bright orange-red spores contrast beautifully with the pure white 
peridia, much as in Roestelia aurantiaca Pk., and the thickening of their 
walls, mentioned by Mr. Arthur, is very characteristic. 

♦ (Verbandl. Bot. Vereln, Prov. Brandenburg, v. 83, p. XXVII-XXVIII.) 
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281. Aecidittm convallariae Schum. 

On Polygonatum biflorum EIL and P. giganteum Dietr. La Crosse, 
Pammel. Spermogonia, probably of this species, on Smilacina 
racemosa Desf. 

232. Aecidium SAMBUCi Schw. 

On Sambuciis canadensis L. Li Crosse, PammeL 

288. AEcmiUM FRAXiNi Schw. 

On Fraonniis sanibucifolia Lam. Earkland, La Crosse, PammeL 

284. Aecidium ranunculacearuh, D C. 

On Anemone dichotoma L. La Crosse, PammeL 
This species includes, in part, the aecidinm of Uromyces dactylidis 
Otth., which occurs on grasses, according to Schroeter and Plowright, 
while Puccinia arundinacea D C. also has its aecidium on RanuncultiSt 
according to Comu (Comptes Rendus, June 26, 1882). 

To be distinguished is, perhaps — 

285. Aecidium thalictri Grev. 

On Thalictrum dioicura L. Madison; La Crosse, PanuneL 

286. Aecidium ranunculi Schw. 

■ 

On Ranunculus abortivus L. Madison, in spring. 
Quite distinct in its habit from either of the preceding. 

287. Aecidium punctatum Pers. (A. guadrifldum D C). 

Not uncommon on leaves of Anemone nemorosa L Less abundant 

on Anemone acutHoba Lawson, in May. Madison. 

The typical form with a wide 4-lobed margin is unusual, most of the 

specimens having a narrow border divided into small lobe& The form on 

Hepatica acutiloba is very distinct from A, hepaticae Beck, in its brown 

spores. I do not distinguish it from some forms on A. nemorosa. 

288. Aecidium dicentrae, n. sp. 

On leaves of IXcentra cucullaria D C, in company with Perono- 
spora cory dolts DeBary. Madison. 

Hypophyllous, scattered. Spots none. Peridia short, pa]e yellow, irregu- 
larly torn or finely many-lobed, .8 mm. in diameter. Peridial cells granu- 
lated, polygonaL more or less isodiametric, averaging 18x15 >e/. Spores 
deep orange, thin-walled, smooth, nearly spherical or somewhat polygonal; 
18-20 //, usually about 16 //; wall colorles?. 

A beautiful species, collected by Mr. Pammel in May, 1884. The aecidia 
are accompanied by small violet or brown spermogonia, like those of 
A. punctatum, 

289. Aecidium pammelii. n. sp. 

On leaves of Euphorbia corollata L La Crosse, PammeL 
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Spots brown, little, if at all, thickened, slightly pustulate, with a central 
cluster of a few spermogonia. Cluster cups usually hypophyllous, concen- 
trically arranged, rarely a few epiphyllous. Peridium short, whitish; bor- 
der narrow, about 10-lobed. Peridial cells colorlesfi, rugose, usually 
nearly isodiametric, 20-25 //. Spores red-orange, polygonal, isodiametric 
or commonly somewhat elongated, 20 — 25 //. 

The spots are generally orbicular, or elliptical lyith the longer axis par- 
allel to the midrib. When the spermogonia appear near the margin of the 
leaf, or near the midrib, the spot naturally develops in but one direction. 
The species differs from the aecidium of Vromyces euphorbiae C. & P. in 
the regular arrangement of the cluster cups on round spots, and from the 
other aecidia occurring on this genus in not deforming the host plant 

240. Aecidium fentstemonis Schw. 

On CastUleia sessUiflora Pursh., Pentstemon pubescena SoL and 
Mimultut ringens L., in summer. La Crosse, PammeL 

The aecidia occur most abundantly on the lower surface of the leaf, less 
frequently abova Spots rounded, slightly thickened, reddish-brown, often 
yellow-bordered; less evident on Cou^iZZeta than on the other hosts. Peridia 
white, short, scarcely bordered, crumbling into the rows of cell of which 
they are composed. Spores orange; smooth, 15 — 20 ft in diameter. 

The form on Pentstemon seems to be ^. pentstemonia Schw., and that on 
MimiUtis is scarcely different from A. gerardiae Pk., but neither seems to 
be very distinct from A. scrophularinarumljasch., on Scrophvlaria, in Ra- 
benhorst, Herb. Mycol., Ed. 2, No. 374 A uredo (No. 216) occurs in com- 
pany with the aecidium on Mimuias, but is not evidently conaected with 
it 

241. Aecidium su latifolu (Fiedler). 

On leaves of Slum lineare Michx. La Crosse, Pammel. 

242. Aecidium compositabum Winter. 

On leaves of Lactuca canadensis L., Nahalus, sp., Vernonia nove- 

boracensis Willd., Eupatorium perfoliatum L., Aster sericeus Vent. 

and several other species of Aster and Solidago (among the latter 

S, latifolia L. and S. riddeUii Frank), Silphium perfoliatum L., 

Erigeron annuum Pers., E. canadense L., E. strigosum Muhl. and 

Cynthia virginica Don. Madison; Kirkland, La Crosse, Panunel. 

In this conglomeration, which for convenience includes all aecidia found 

on Compositae and not connected with some teleutosporic form, are, per- 

hapfl> to be distinguished: A. tenue S3hw..(^. compositarum, var. eupatorii 

Schw.), A. erigeronatum Schw. and A. asteratum Schw. Specimens found 

at Madison on Taraxa^mm dens leonis Desf. may prove to be A, taraxaci 

SchnL and Kze., the aecidium of Puccinia siivatica Schr., of which we 

have not detected the teleutosporea 
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848. BOBBTELIA. LAOERATA (Sow.). 

Very oommon in aummer and falLon lemvmoi Crataegua tomentota 
lb and C. oooanea L. Madisoii, Ithaca. 
Thk is considered bj European authorities to be the aecidium of Oym- 
fMsporangium cHavariaeforme D C., which grows on the Juniper, but has 
not yet been reported in Wisconsin. Altiiough the Boestdia is very abun- 
dant about Madison, I .have never seen the Juniper here, so that its 
teleutospores are necessaxily wanting. 

244. ROESTELIA PENICILLATA (Sow.). 

Common on leaves of JF^rw* coronaHa K and Amdanchier canadensis 
Torr. and Gray., the spermogooia in May and June, the cluster- 
cups later. Madison; Delton, La Crosse, PammeL 
Sometimes considered a variety of the last speoie& 

245. ROESTEUA TRANSFORUANS, Ell.(?) 

Spermogonia on leaves of Pyrus arbutifolia Lu La Cross?, Pammel. 

USTILAaiNEAE. 

246. USTILAQO PANICI GLAUCi (Wall) (CT. nsgUcta Niesri). 

In ovazies of Setaria ptouca Beauv* Very abundant in falL 
Syene, Madison. 

247. USTILAOO SORQHI (Link) (U. tukunei Kuehn). 

In ovaries of Sorghum saccharatum L^ grown from imported 
Chinese seed. Madison. 
The specimens are more elongated than the typical form, but hardly 
distinct. Dr. Farlow writes me that he has more typical forms from 
Washington, D. C. The introduction of the smut with Chinese se^d is 
well shown by its oocurrence in three distinct localities (District of Colum- 
bia, Farlow; New York, Sturtevant; and Wisconsin) on plants raised from 
imported seed. It does not seem to spread wi3i us. 

248. USTILAQO ZEAE MATS (D C.) ( U". maydw Lev.). 

In various parts of Zea mays L. Very abundant everywhere; also 
on leaves of the Teosinte (EuchJaena luxurians Fourn.) at Mad- 
ison, and Cambridge, Mass. 

249. UfiTiLAGO SEOETUtf Pers. 

In ovaries of Arena sativa L., Tnticum rmlgare Vill. and JBbr- 
deum vfUgare L. Madison; Sauk City, La Crosse, Pammel; Mil- 
waukee, Lapham. 
Very abundant; the small-grAin smut. 

250. USTILAQO RABENHORSTIANA Kuehn. 

In the inflorescence of Paniciim sanguinaJe K Madison; La Crosse, 
Pammel, 
Spores smoother than the European form. 
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25L UBTIMlGO 6FKBMOFHOBT7B B. & G. 

In ovaries of Eragrostis poaeoides Beauv., var. mega&taehffa Gray. 
Madison; Sauk City, Lt\der& 
The afifected ovaries are round or ellipeoidal, scarcely enlarged, and' 
remain long unbroken^ enclosed by the paleae. Spores thin- walled, brown, 
round or slightly elongated, finely echinulate, 6x8, 8x8— 10x8//. 

The appearance of the ovaries recalls IWetia deeipiena (Pers.) as repre- 
sented itt Scandinavian specimens as Agrostis, from Professor Blytt, but 
the Bpoies of that species measure 23 — 28//. 

252. USTILAOO JUNd Schw. 

Pedicels and perianth of Juncua tenuis Willd. (?) in June.. 
Stoughton. 
Apparently referrible to Comu^s genus Cfintractia, 

258L USTELAOO BTirrBEBIBMAB Sohw. 

Infloiesoenoe of Cenchrus trStndoides L. La Ctoase, PammeL 

254. TiLLBTiA FOZTENS (B. & C.) {T. loevis Kuehn). 

In ovaries of Triticum vidgare Vill. La Crosse, Pammel. 
The "buot" or hard smut of wheat, published in I860 as Ustiloffofoetens 
B, & a, in Bavenel's Fungi Carol Exaioc., V., 100. 

255b TiLLBTiA STRiASFORMis (West) ? {UstUago aalveii B. & Br!). 

In leaves of Phieum pratense L. and Elymus canadensis L.,var. glaii- 
cif alius. Stoughton, Madison; La Crosse, PammeL 
Referred here on the authority of Winter. 

256. Entyloma coMPOSiTAitUM Faxiow. (Protomyees polysponu Peck). 

In leaves of Stlphium integrifolium Mx., Ambrosia artemisiaefolia 
L., Apsilostachya D C. and Lepachys pinnata Torr. & Gr. Mad- 
ison, Ithaca; LaCrosse, Pammel. 
Occurs also on Aster punioeus L, in the East, and has been described on 
Ambrosia triflda L, by Peck (34th Report, pp. 4&-6). 

257. Enttloma liOBBUAE Farlow. 

In leaves of Lobelia infiata h, Delton, PammeL 

258. Entyloma cRASTOPHiLrM Sacc. (?) 

In sheaths of Zizania aquatica L. Madison. 
This agrees well with the description in all respects save the thickening 
of the angles of the spores, which I have not noticed. I have not been 
able to compare it with authentic specimens. 

tSSL Ertyloiia iiNABiAS Schroeter. 

In leaves of Veronica peregina L Madison. 
This occurs in round, thickened poxtioos of the leaf, similar to those on 
Linariaj in which it is found in Europe. 
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"260. Entyloma bbssbyi Farlow (E, physdlidis Wint, Protomyces physaU- 
dwK&C.?). 

On Physalia, sp. Madison; La Crosse, Pammel, 
The description does not allow it to be distinguished from the African 
species described by Kalchbrenner and Cooke (Grevillea, IX, 32). 

S61. Entyloma microsporum (Ung.). 

On leaf and petiole of Ranunculus faacieularis MuhL Stoughton. 

262. Entyloma menispbrmi Farlow and Trelease. 

In leaves of Menispermum canadenae L. Madison; Hokah, Minn., 
Pamme\ 

268. Entyloma thalictri Schroeter (?). 

In leaves of Thalictrum dioicum L. Common in the falL Madison. 

This seems to be distinct from E, ranunculi (Bonord.), to which it was 

doubtfully refeired by Farlow (Botanical Oazette, August, 1888). Having 

seen no description of Schroeter's species, however, I can only assume that 

the two may be identical. 

264. DOASSANSIA alismatis (Fr.). 

In leaves of Aliama plantago L., var. americana Gray, and Sagitta' 
ria variabUiB Engelm. Madison. 
The young spots in spring are white, and look like those of an EntylomcL 
The conidia on Sagittaria are hyaline, cylindrical or fusiform, 1 -celled, and 
measure 2-3 X 12-20 //. 

265. Urocystis anemones (Per&) {U. pompTiolygodea Schl.). 

In stems and leaves of Anemone nemorosa L. and A dichotoma 
L. Madison; La Crosse, Pammel. 

266. Urocystis occulta (WalL). 

In leaves of Elymus canadensis L. Stoughton. 

267. Entomophthora muscae (Cohn). 

Very common, on house flies, in fall. Madison, Syene. 
The common fall disease of flies. The tarichium state of E, calopteni 
Busey will probably be found here in the larger grasshopper {Ccdoptenus 
differentialis), 

THELEPHOREAK 

268. ExoBASiDiUM VACCiNn Wor. 

On OaylussadaresinosaTorr, & Gray and Vacciniumy sp. Kirkland; 
La Crosse, PammeL Also collected on the last-named host at 
Hokah, Minn., by Mr. Pammel. 
Undoubtedly occurs on the cranberry and other Ericaceae here as else 
where. 
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ALPHABETICAL INDEX TO HOSTS.* 



A. 



Acer dasycarpum, 185. 

nibnim, 34. 
AcerateR lon^iftfolla. 290. 
Acorus calamus, 156. 
Aesculus hippocastanum, 111. 
Agaric, 58. 

Agrimonia eupatoria, 45, 213. 
Agroetis scabra, 67, 200. 

vulgaris, 200. 
Aletris farinosa, 184. 
Alisma plaQta^po, 264. 
AUiam cepa, 27. 

tricoccum. 187. 
Amarantus retroflezns, 6. 
Antber cane^ 247. 
Ambrosia artemisiaefoUa, 5, 10, 46, 256. 

pdilostachya, 256. 

triflda, 10, 187. 
Amelanchier canadensis, 244. 
Amianthlum, 188. 
Amorpha caneacens, 181. 

fruticosa, 181. 
Ampclopsis quinquefolia, 9, 32. 112. 
Ampbicarpaea monoica, 1, 49, 149. 
Andropogon furcatus, 64. 

scoparius, 171, 172. 
Anemone acuciloba, 287. 

cylindrico, 162. 

dicbotoma, 78, 284, 265. 

nemorosa, 2, 14, 188,237, 265. 

Virginian?., 162. 
Apocynum cannabinmn, 92, 115. 
Apple, 101, 116. 
Aquilegia canadensis, 187. 
Arcbangelica atropurpurea, 100. 
Arisaema triphyllum, 157. 
Artemisia, 24a. 

biennis, 6. 

dracanculoidea, 196. 
Artichoke, JenucUem, 10. 
Ascleplas oornuti, iSO. 

ovalifolia, 230. 

tuberosa, 230. 
A»h,2!». 

Aspidium mareinale, 90. 
Asprella bystrix, 65. 
Aster, 66. f8, 146, 211, 2i2. 

oordifolius, 168. 

corymbosus, 168. 

laevis, 48. 

miser, 48. 

novae angliae, 18, 88. 

pmalceus, 256. 

serioeus, 248l 

tradescanti, 168. 

mnbellatus, 48. 

vimioeus, 168. 
Astragalus, 80. 
Avena sativa, 200, 201, 249. 



B. 



Barberrv, 200. 
Barley, 949. 
BeanM, 19, 107, 149. 
Beet, 94. 

Berberls vulgaris, 200. 
Beta vulgaris, 94. 



Bidens frondosa, 10, 45. 
Biiteraiceet, 79. 
Blackberry, 141, 218. 
Black walnut, 109. 
Blueberry, 268. 
BluegroM, 50. 
Boletus, 101. 

Bouteloua racemosa, 175. 
Brassica, 16. 
Briza mazima, 200. 
Bromus, 146. 

ciliatus, 170. 
Brunella vulgaris, 45. 
Butternut, 77, 109. 

C. 

Calamagrostis canadensift, 67. 
Oalystegla sepium, 142, 189. 
Cane, Amber, 247. 
Canni&bis sativa, 184. 
Capsella bursa pastoris, 4, 16. 
Carpinus americana, 44. 59. 
Castilleia sesAlliflora, 240. 
Cedar. Red, 207. 208. 
Celastrus scandens, 44 79. 
Cenchrus tribuloides, 253. 
Chenopodium album, 20, 95. 
Cherry, 48. 

Circaea lutetiana, 161 . 
Cirsium altiralmum, 194. 

discolor, 194. 

lanceolatum, 5, 194. 
Clematis virginiana, 47. 
Ctov«r, 68,71. 152. 
Clover, Street, 108. 
Cnicus altisslmus, 194. 

discolor, 194. 

lanceolatus, 5, 194. 
Comandra umbellata, 219. 
Convolvulus sepium, 142, 189. 
Coptis trifolia, 138. 
Com, Indian^ 177, 248. 
Comus, 44. 
Coiylus americana, 40,44, 60, 68t. 

rostrata, 40, 60. 
Cottonwood, 210. 
Crab apple, 101. 
Cranberry, 268. 
Crataegus coccinea, 248. 

tomet tosa, 248. 
Currant, 128, 227. 
Cy noglosBum morisonl, 48. 
Cyntbia virginica, 242. 
Cypenis scbweinitzii, 202. 
Cystopteris fiagUis, 217. 



D. 

Dactylis glomerata, 56, 201. 
Dentaria laciniata. 126. 
Desmodlum, 89,155. 

acuminatum, 57, 160. 

canescens, 87. 
Deyeuxia canadensis, 67. 
Dioentra cucuUaria, 24, 288. 
Diplopappus umbellatus, 48. 
/>ocfc,86: 
Dodecatbeon meadia, 113. 



* The fungi are referred to by their list numbers. 
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K 

Echinospermum Tirginicum, 4B. 
Elder, 3&, 282. 
JElm, 68. 

Elodesvirginica, 158. 
Elymus, 64, 170, 200. 

canadensis, 66, 67, 266, 266. 

Btriatus, 67. 
Eragrostis poaeoides, 261. 
Erigeron, ISO. 

amuum, 242. 

canadense, 242. 

Bta>ig06iiin« 242. 
EucUaena luzurlanf, 248. 
Eupatorium ageratoldes, 10, 60. 

perfoliatum, 48, 242. 

purpureum. 48. 
Eapborbia corollata, 85, 289. 

byperlclfolla, 152a. 

maculata, 162a. 

F. 



Fish, 8. 
Flies, 3, 267. 
Fragaria vesca, 81. 
vlrginiana, 81. 
Fraxlnus sumouclfolia, 

G. 



'Galium aparine, 190. 

boreale, 22. 

triflorum, 22,10a 
Gaylussacia resinosa, 268. 
Oentiana andrewsii, 198. 
Geranium maculatum, 12, 296. 
Glyoeria nervata, 67. 
Gooseberry, 128, 327. 
Grape, 9, ^ 110, 112, 121a. 
Grasses: 28, 50, 55, &I-67, lOS, 122, 140, 146, 160, 

170-177, 199, 200, 201, 24^-258, 256, 258, 266. 
Grubs, White, 68. 
Gymnostichum hystrlx, 66. 



H. 

Hazel, 40, 60, 68. 
Helianthus, 56. 

annuus, 197. 

groflse serratUB, 167. 

occidentalis, 10. 

strumosus, 10, 18, 197. 

tubers SUB, 10. 
Henip, 134. 

Hepatica acutiloba, 287. 
Hieracium canadeaae, 194. 

scabrum^ 194. 
Hordeum jubatum, 199, 20O. 

vulgare, 219. 
Horse chestnut. 111. 
Horseradish, 16, 84. 
Huckleberry, 288. 

Hydropbylfum virginlcum, 48, 164. 
Hypericum pyramldatnm, 158. 



Hex laevigata, 74. 

verticfllata, 74. 
Impatiens fulva, 11, 125, 180, 229 

pallida, 11. 180, 229. 
Indian com, 177, 248. 
Iris versicolor, 146, 214. 
Iro7i wood, 44, 59. 
Ivy, Poison, 147. 



J. 

Jerusalem artichoke, 10. 
Juglans cln«rea, 77, 109. 

nigra, 109. 
Juucus, 146. 154, 252. 
Juniper, 248. 
Juniperus communis, 248. 

Yirf^lniana, 207, 918. 



Koeleria cristata, 67. 
Krigia amplexicaulis, Sffi. 
Kubnla eupatorloidcB, 185. 

L. 

Lactuca canadensis, 15, 24S. 

sativa, 15. 
Lathyrus. 149. 

ochroleucus, 37. 

palustris, 150. 

venosus, 49, 150. 
Lepacbys pinnata, 266. 
Lepidium virginicum, 16. 
Lespedeza capltata, 51, 151. 

violacea, 87. 
Lettuce, 15. 
Lilac, 36. 

Liliuni canadense, 168. 
Lobelia inHata, 257. 

syphilitica, 165. 
Locust, 62. 
Lonicera flava, 88. 

glauca, 38. 

parvillora, 88. 
Lopaanthus scrophularlaefaUiis, 96, 166. 
Lycopus europaeus, 192. 
Lysimachia lanceolata, 298. 



M. 

Halva rotundlfolia, 188. 
Majile, 31, 135. 
MelilotuB albus, 108. 
Menispermum canadense, 269. 
Mentha caDadensis, 192. 
MimuluB ringens, 216, 940. 
Monarda flstulosa, 199. 
punctata, 192. 

N. 

Nabalus, 45, 242. 
Nasturtium armorada, 16, 84. 
Nettle, 85, 202. 

o. 

Oak, 30, 41, 114, 121. 
Oats, 200, 201, 249. 
Oenothera biennis, 18, 181, 999. 
Onion, 27. 

Orchard arass, 55, 901. 
Osmorrluza brevistyliB, 191. 
Oxalis stricta, 42. 
Ozybaphus nyctagineus, 119. 

P. 

Panicum capillare, 174. 

latifolium, 55. 

sanguinale, 109, 950. 
Parsnep, 98. 
Pastinaca sativa, 98. 
Piear, 208. 

PentBtemen pubesceos, 240. 
I Petalostemon, 182. 
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Fhaseolu*, 107, 140. 

Phleum pratenae, 07, SOO, 255. 

Phlox divaricata, 188. 

drummondii, 46. 

paniculata, 48. 

piloBa, 230. 
PbT»gmldlum, 146. 
Phragmites communifl^ 176. 
Physalis, 97, 360. 

lanceolata, 224. 

▼irginica. 224. 
Plantago major, 21, 80. 
Plowrightia morboea, 106. 
Plum. 29, 48, 61, 106, 179. 
Poa annua, 140. 

compresaa, 67. 

praten<sis, 50. 
Podophyllum peltatum, 09, 186, 291. 
Poi9on ivy^ 147. 
Polemonium reptans, 220. 
Polygala senega, 228. 
Poly^onatuDt oiflerum, 28 1 . 

giganteum, 281. 
Polygonum amphibium, 146, 178. 

aviculare, 148. 

erectum, 148. 

hydropiper. 145. 
Populus alba, 109a. 

balsamifera, 81, 210. 

grandidentata. 210. 

munilifera, 210. 

tremaloides, 210. 
Portulaca oleracea, 7. 
Fiotato, 8. 
Potentilla canadensis, 146, 206. 

norvegica, 17, 75, 82. 
Prenanthes, 45, 242. 
Pninus,29. 

americana, 61, 106, 179. 

pennsylvanica, 61. 

serotina, 61, 117, 124. 

Yirginiana, 48, 61, 17d. 
Pterls aquilina, 52. 
Pucdma, 146. 
PuffbaU, 108. 
Ihiitlane^ 7. 

Pycnanthemum lanceolatum, 146, 192. 
Fyrola elliptica, 215. 

rotundifolia, 88. 
Fyrus arbutifolia. 98, 245. 

oommuois, 20e. 

coronaria, 101, 244. 

malus, 101, 116. 

prunifolia, 101. 



Q. 



OuercuB, 121. 
alba. 114. 
cocctnea,dO. 
macrocarpa, 114. 
rubra, 80, 41 . 



R. 



Ranunculus abortivus, 49, 286. 

faBcicularis. 78, 261. 

pennsylvanicufl, 70. 

recurvatUB, 78. 

aceleratus, 70. 
Raspberry, 205, 218. 
Reana luzurians, 248. 
Red cedar, 907, 206. 
Red-top, 200. 
Rhamnus, 201 . 
Rhus toxicodendron, 147. 
Rlbes, 144. 

aureum, 227. 

cynosbati, 128. 227. 

floridum, 128, 227. 

rotundifolitun, 227. 

rubrum,227. 



Robiniap6eudacacia.62. • 
Roees, 44, 208. 

Rosa parviflora, 46, 203, 204, 912. 
Rubus oocidentalis, 205, 218. 

Btrigoflus. 141. 

▼illosuB. 218. 
Rudbeckia laciniata, 10, UO. 
Rumex, 80. 
Rye, 65. 

a 

SagittarlaTariabilis, 2&I. 
Salix, 81, T'i, 106,209. 
Sambuciu canadensia 89, 282. 
8crophularla nodosa, 132. 
Secale cereale, 65 
Setariaglauca, 246. 

italica, 28. 

viridis,28, 140. 
8icy08 angulatus, 95. 
Silphlum integrifollum,10, 118, 143, 167, 256. 

perfollatum, 10. 167. 242. 

terebinthioaceum, 10. 

trifoliatum, 10. 
Silver maple, 135. 
Sisymbrium officinale, 4. 
Slum llneare, 241. 
Smilacina racemosa, 231 . 
Soldnum tubero>um« 8. 
Solidago, 13. 73, 91, 211, 242. 

nemoralis, 169. 

riddellii, 10, 242. 
Sorghum saccharatum, 247. 
Spartina cynosuroides, 122, 146, 160, 173w 
Sphaeria morbosa, 106. 
Spiders, 69, 76. 
Spiraea salieifolia, 123. 
Staphylea trifolia,87. 
Steironema lanceolata, 228. 
Strawberry, 81. 
Sunflower, 197. 
Sweet clover, 108. 
Sy ringa vulgaris, 36 . 



T. 



Taraxacum dens leoniB, 45, 194, 242. 

omcinale, 45, 194, 242. 
Teosinte, 248. 

Teucrium canadense, 48, 96. 
Thalictrum comuti, 163. 

dioicum, 49, 168, 235. 263. 
Thtatlea, 5, 194. 
Timothy, 67, 200, 256. 
Toadstools, 58. 
Trifolium incamatum, 152. 

pratense, 54. 71 . 

repens, 54, 152. 
Triosteum perfoliatum, 99a. 
Triticum vulgare, 65, 200, 249, 254. 



U. 

Ulmus americana, 53. 
Uredineae, 146. 
Urelo, 146. 
Uromyces, 146. 
Urtica gracilis, 85, 20^ 

V. 

Vaccinium, 268. 
Verbena urticLf olio, 48. 
Vemonia fasciculata, 195. 

noveboraocnsis, 118, 242. 
Veronica peregrina, 259. 

vlrginica, 45. 
Vicia americana, 19, 136. 

faba, 19. 
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Viola blanda, 198. 

canadensis, 198. 

culcullato, 99, 196. 

delphinifolla, 2SS. 

pubescens, ISO, 129. 196. 
VItis,9,38,110,112, 121a. 

W. 

Wcdnui, Black, 109. 
Wax beanSy 107. 
Wheat, 65, 200, 249, 254. 
White grubs, 88. 
Willow, 81, 72, 105, 209. 



Xantliium strumarium, 48, 187. 



Zea mays, 177. 248. 
Zizania aquatica, 66, 268. 
Zizia integ«rrima, 100. 
Zygadcnusglaucus, 183. 
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ON THE PRESENT STATE OF OUR KNOWLEDGE OF 

STELLAR MOTION. 

By Truman Henry Safford, Ph, D., Field Memorial Professor of 

Astronomy in Williams College. 

The stellax motions^ the so-called proper motions of the 
stars, which used to be thought fixed, seem to us very small, 
because the suns we call stars are so very far away. 

Bodies which move at least as rapidly as our earth does 
about its sun, seem to move with velocities rarely exceeding 
one second a year; and this large stellar motion is only 
sufficient to produce a displacement eqt^al to the moon's 
diameter as we see it in about eighteen centuries. 

Under these circumstances another cause besides the ap- 
parent slowness makes the problem in question a trouble- 
some one — the fact, namely, that accurate astronomical 
observation is a thing of less than two centuries past — and 
even Flamsteed, who commenced it, is now antiquated — 
and we are obliged to take Bradley's later observations— 
from 1750 on — as the real beginning. 

Moreover, as years go by, it is f oimd possible and neces- 
sary to re-reduce the older star-catalogues, in order to make 
use of the past records to the greatest possible extent. 

Thus Bessel's Bradley's catalogue superseded in 1818 
Bradley's own catalogue; and Professor Auwers has already 
published the chief results of a new reduction, which, using 
Bessel's principles and methods, supersedes Bessel's results. 

Another element of difficulty in the problem lies in the 
comparative ease of making new observations upon the 
stars in a routine way, and the greater difficulty of select- 
ing the fittest objects and observing those only. The prao- 
tical astronomer who has learned simply how to observe, is 
far inferior to him, whose ability lies in a combination of 
the power to select well his working list, that to observe to 
the last degree of accuracy, and that to discuss results with 
skill and completeness. And the German school of astron- 
omers, established by Bessel, Qauss and Struve, is at the 

10 
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same time the most perfect and the most regardful of all 
these matters. 

At present star-catalogues are many; but complete dis- 
cussions of their results are very scanty in comparison. 

Three elements must then be considered in the present 
paper. 

First, what old catalogues need re-reduction? 

Second, what new observations need to be added to those 
now in progress. 

Third, what discussions of stellar motion by the help of 
these materials are timely and needful. 

Bradley's observations, as I have said before, have been 
re-reduced by Auwers; and his work is partly published; he 
has also taken care that new observations be made upon 
such of the stars as needed them; the resulting new cata- 
logue by Dr. Becker of the Berlin observatory has been 
published, with proper motions discussed by Auwers; and 
Bradley's stars need not be observed any more for the 
present, except for purposes of the most refined accuracy. 
It will be an economy in by far the most cases simply to 
drop all Bradley stars from our working lists. 

Flamsteed and Lacaille, from their want of precision, 
need hardly be considered in this connection; Lacaille's ob- 
servations were, it is true, partly of some accuracy for his 
time; but these cases will mostly come up under other cir- 
cumstances, as repetitions of Bradley; or else will be in- 
cluded in the Cape of Good Hope observations. Lacaille's 
far southern stars, whether well or ill observed by himself, 
are all continued in the new Cap6 catalogue. 

T. Mayer (1756) observed zodiacal stars mainly. These 
are now in process of reobservation at Berlin. 

Prof. Newcomb has lately prepared a catalogue of standard 
and zodiacal stars; so that the observer or computer who 
wishes to economize his labor had best avoid all stars within 
6 degrees of the ecliptic; especially as the Greenwich observ- 
atory, and also that at Wilhelmshaven, so far as its means 
allow, are especially careful about stars near the moon's 
path from year to year. 

The Lalande zones, including Fedorenko and D'Agelet, 
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have been or are to be reobserved in the great zones now 
going on under the auspices of the Astronomische Gesell- 
schaf t^ an international association having its seat ^t Leip- 
zig. This reobservation is certainly suflficiently accurate to 
compare with Lalande, whose single observations were 
made with less accurate instruments than would now be 
employed; and whose mistakes are many. His zones have 
been fairly well reduced; and the lamented von Asten has 
computed new tables of reduction for most of them. 

Piazzi's Palermo catalogue of 7,646 stars for 1800 needs a 
new reduction. This would, however, be an enormous labor; 
there are nearly 100,000 observations. Ten years' labor of a 
skillful computer would at least be needed; and probably 
this is a very low estimate. The stars do not now need reob- 
servation owing to the great zones just mentioned. 

Groombridge's catalogue for 1810 of 4,243 stars needs also 
a revision. But this would be much easier, as the original 
manuscript calculations are preserved; and are probably 
very free from mistakes. What is chiefly needed here is a 
careful study of the azimuth correction of Groombridge's 
meridian circle. 

William von Struve published a catalogue of right ascen- 
sions for 1814 and 1815 in the first volume of the Dorpat 
observations. This, probably, needs some little revision, 
owing to its early date; and the same eminent observer con- 
tinued this work during 1818 and 1819; but these latter 
observations are unreduced. 

Years' work might readily be spent upon these right ascen- 
sions of Struve; and would be important for the revision of 
Groombridge, as the latter would be for that of Piazzi. 

I have myself in progress a careful reobservation of the 
stars observed by Struve, especially for the difficult region 
within 10° of the north pole. 

From the Greenwich observations of Bliss and Maskelyne, 
not much can be obtained for the stars' places. The plan- 
ets, sun and moon, were the main subjects of Maskelyne's 
attention. S. Hertzsprung has reduced some of Maskelyne's 
work upon small stars, and I am myself calculating some 
more of it for another purpose. 
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But Pond, who was Astronomer Royal from 1811 to 1835, 
has left vast folios of observations; a good many of them 
need a new reduction and discussion. It may, perhaps, be 
hoped \hat the Qreenwich authorities will accomplish this 
work at some future period; it is probably not immediately 
pressing. 

Bessel, at Konigsberg, accumulated a great store of ob- 
servations. Among them is the material for a considerable 
catalogue of zodiacal stars, which a year's work would per- 
haps complete ready for press. It is all indexed and its 
mean epoch would be 1830 or 1835. The stars contained in 
it are also mostly in Piazzi and Mayer; but Bessel's obser- 
vations are so much better than these as to make up for 
their comparative newness. 

Something can also be made out of the same great astron- 
omer's work between 1814 and 1819 although, his instru- 
ments were then very inferior to those employed later. 

Another very useful, though very scattered, collection of 
older star-places, mainly declinations, could be made up by 
a careful study of the early latitude work of various astron- 
omers from Mudge and Lambson, down to Bessel, Gauss 
and Struve. 

Struve's great Dorpat catalogue, published in 1852, but 
containing results of observations back to 1822, has been, I 
believe, completely reobserved at Pulkova. So far as the 
other catalogues for epochs about 1830 are concerned, I 
fancy few of them need much reobservation; as they large- 
ly contain identical stars. 

A few stars in the Abo catalogue (Argelander's of 1830) 
need reobservation as well as rediscussion. My own copy 
of this catalogue once belonged to the lamented Tiele, an as- 
sistant at Bonn; and contains manuscript notes of results — 
apparently calculated under Argelander's direction, which 
are nowhere else published as far as I know. The doubtful 
stars ar3 in all cases such as were imperfectly observed be- 
fore Argelander, and so mentioned in his notes. 

There is a class of several hundred stars which, although 
visible to the naked eye, were only found in Lalande's and 
Bessel's zones when Argelander placed them in the Urano* 
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metria Nova. These were soon after observed by Hender- 
son at Edinburgh, and by the Pulkova astronomers. They 
are much needed for field work in latitude and longitude. I 
have myself often missed accurate modem places for them, 
and hope to see them soon catalogued. The Edinburgh cat- 
alogue of Henderson is excellent in general plan, but is yet 
unfinished. The astronomer who shall put it together from 
the yearly volumes of 1834 to 1844 inclusive, will accomplish 
a considerable service at comparatively trifling cost. And 
these places begin to be old enough to serve as an old cata- 
logue. The great Pulkova work of the same character is 
vigorously in progress, and will be soon completed. 

The old catalogues, then, which need re-reduction or com- 
pilation, are these, with their epochs: 

Piazzi, much the largest of all 1800 

Mayer 1756 

Groombridge (revision) 1810 

StruTe, circumpolar 1816 

Pond (revision and recalculation) 1880 

Bessel, zodiacal 1880 

Miscellaneous latitude stars 1785-1880 

Edinburgh (compilation) 1840 

Of new star catalogues to be made I think the most im- 
portant, next to the great zones several times mentioned, 
which are now nearly done for the northern hemisphere, is 
an accurate reobservation of all stars to the seventh magni- 
tude inclusive, which are not now well known. 

For the region south of the celestial equator there need be 
little solicitude in this matter, as the powerful observatories 
of the Cape, Melbourne and Cordoba have probably so 
nearly filled the gaps left at northern stations, that we can 
afford to wait till the results to date are completely published 
for the two latter ones. And the extension to the Tropic of 
Capricorn of the northern zones will show what farther is 
acking. 

North of the equator, the stars of the first four magni- 
tudes are nearly all Pulkova fundamentals, and thus well 
known, even where occasionally neglected at other places. 
Those of the fifth and sixth magnitudes have either been, or 
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are about to be, carefully observed at Greenwich; our Coast 
Survey has requested a few specially neglected ones of these 
degrees of brightness to be attended to at three or four 
places. 

It may then be said that those astronomers who wish to 
contribute to our knowledge of bright stars' places^ have 
only to supply such observations as they themselves use 
for semi-fundamental purposes, and observe stars of the 
seventh magnitude; and a few brighter which may have 
been neglected. 

I have not yet mentioned the British Association Cata- 
logue. This was published in 1852; its places and proper 
motions were then inaccurate, and are now relatively much 
worse, as great improvements have siifce been made in pre- 
cision of observation. But the stars of this catalogue have 
been greatly preferred in observatories, owing to its great 
convenience as a working list; so that the general result 
now is, that an astronomer who wishes to do anything not 
superfluous/ or liable soon to become- so, must be very wary 
in his work upon these stars. 

I have myself long kept an index of them, showing where 
and when their positions have been lately determined; and 
have thus saved myself much labor. The index is not quite 
complete, even for the northern hemisphere; a considerable 
portion of it is virtually published in my catalogue of 2,018 
stars (Washington, War Department, 1879), and my manu- 
scripts of the remainder are in such condition that I can 
readily give authorities for any B. A. C. star north of the 
equator. 

When the great zones are published (this is to be expected 
to take place in portions for the next ten years), they will 
contain comparisons with several old authorities, and will 
thus indicate many new stars whose proper motions are to 
be looked for. They will consequently be referred to for this 
purpose by every one interested in this subject. 

Of least square discussions of this subject, published in 
full, we have principally Madler's Bradley, vols. 14 and 16 of 
the Dorpat observations, and volume 7 of the Bonn observa- 
tions, which contains two long memoirs by Argelander. 
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Madler's Bradley is in the main superseded by Auwers' 
but is often convenient to refer to as an index and approxi- 
mate check for such stars as were defectively or poorly ob- 
served by Bradley. 

Argelander's papers are indispensable to any one who 
wishes to master the subject; they have been excelled in 
small details, hardly in general plan. The miscellaneous 
list of considerable proper motions which the great astrono- 
mer here gives deserves occasional reobservation, as many of 
the stars were poorly observed before him. 

There are four large catalogues lately published by four 
departments of the United States government, viz.: Mr. 
Boss's declinations of 500 stars, by the State Department; my 
own catalogue of 2,018 stars, both right ascensions and de- 
clinations, by the War Department; Prof. Newcomb's, of 
1,098 stars, by the Navy Department; and the Coast Survey 
list of 1,463, by the Treasury Department. The first is ad- 
mirable in all respects; Prof. Boss took a great deal of pains 
and spent much time; 'but the right ascensions are lacking. 
My own work was for a practical end, which did not allow 
either the means or the time for so complete a discussion of 
four times as many stars; j but I think a great many trust- 
worthy proper motions were detected by its means. I hope 
by-and'by to observe the few stars in this catalogue which 
are now at all uncertain, owing to lack of older observa- 
tions. Prof. Newcomb's. catalogue is, for the smaller non- 
fundamental stars, much in the same condition as my own. 
The coast survey computers have contented themselves with 
the rather inaccurate proper motions of the B. A. catalogue, 
and with a rather defective collection of modem authorities; 
so that the present errors of their declinations are large. 
They do not add right ascensions more accurate than to 
whole seconds of time, which is, of course, entirely proper for 
their purpose. In order to completely utilize for theoretical 
purposes the three government catalogues first mentioned, 
Mr. Boss's needs to be completed by adding right ascensions, 
and the other two — in fact all three — by revisions where- 
ever the material at hand was deficient. 

In the southern hemisphere, and especially in the southem*> 
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most half of it, there are valuable discoveries by the Mel- 
bourne observers and by Mr. Stone; and in the northern 
hemisphere, and part of the southern, we have Auwers' 
Bradley and the other compilations which have been just 
mentioned. I estimate that probably two thousand stars in 
the whole heavens have proper motions exceeding: O'.l (a 
tenth of a second) annually, which have already been cal- 
culated by least squares, or some similar process, and only 
need revision. 

The field of investigation in this direction now open is, of 
course, boundless; what needs to be done for the next twenty 
years is mainly a critical study of the materials, their re- 
duction to a fixed epoch and least square calculation there- 
from, and adding (probably) a smaller amount of new ob- 
servations than has been accumulating in a routine way, 
without much plan, for the last half century; to say nothing 
of the great catalogues which have been better planned . I 
have not mentioned these newer catalogues in detail as they 
are well known. 

For the epoch 1900 it ought to be possible to construct a 
catalogue like that of the British Association for 1850 in 
general plan, but complete to the seventh magnitude, and of 
great accuracy both in its positions and proper motions, 
and before that time we ought to have a definitive settle- 
ment of the problem of the solar motion, which will go far 
to give us definite notions of the general structure of the 
universe. For I have long ago shown that, in this way only 
can we find much more about the average stellar distances. 
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ANCIENT VILLAGES AMONG EMBLEMATIC 

MOUNDS. 

Bey. S. D. Pebt, ClmtoD, Wis. 

The subject which the author has set before himself in the 
heading of this paper^ is an important one and yet one 
which is attended with peculiar difficulties. It is not an 
«as7 task to take the silent monuments of the dead and to 
people them with a living race. Even historic scenes when 
once deserted and left in silent ruin are difficult to rehabili- 
tate^ but prehistoric scenes much more. Of all the prehis- 
toric works none are more mysterious and difficult to explain 
than are the emblematic mounds. There is an obscurity 
about them which abnost baffies investigation. The people 
who built them are shadowy and unfamiliar as ghosts. For 
one to enter into the study of their habits and ways and to 
describe their modes of life is almost presumptuous. The 
tokens are, however, before us. Other explorers have studied 
monuments and from them given descriptions of unknown 
people. 

The villages of the emblematic mound-builders may, in- 
deed, be different from the buried cities of the east and their 
village life may contrast with the civilized state; yet this is 
in accord with what is known concerning the mysterious 
people. We are not to consider them as a civilized race, but 
rather as a rude and almst savage people. Their villages 
are merely the habitations of a rude people and are to be 
studied as much in their connection with their surroundings, 
as in the works which are found upon their village sites. 
This point will be considered by the reader a^ he f oIIowb the 
line of thought, for there are many elements brought into 
the account and they are all to be as exponents of the one 
surrounding system. The treatment of the subject is mainlj 
from an archaeological standpoint. The only object of com- 
parison is the villages of the later Indians. These, however, 
differ so much in their tokens from the villages of the earlier 
race, that they become sources of confusion and close anal- 
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ysis is required to disting^uish the two classes of works. The 
author has been careful to notice the differences between the 
two and to make the subject definite. Our investigation is 
to be among emblematic mounds and not other tokens and 
the villages of which we are to speak are the villages of this 
unknown people. There are several heads or divisions to 
the subject: 

I. The existence of village life among the emblematic 
mound-builders . 

II. The probable characteristics of these villages. 

III. The identification of these peculiarities or traits in 
certain localities. 

IV. The comparison of different localities as exhibiting 
the same characteristics. 

V. The contrasts which are presented by certain groups, 
concerning which there are doubts whether they contain 
village sites or not. 

I. The existence of village life among the emblematic 
mound builders is a point which has very great interest, and 
which deserves especial attention. The proofs of this have 
been lacking hitherto, although there are many facts which 
have rendered it probable. 

(1) . In the first place it has been supposed that the 
mound builders were in that stage of culture which would 
render the village a necessity. They were passing out 
from the stage of savagery and from a purely hunter's 
life into the agricultural state. This is evident from the fact 
that garden beds are found associated with the mounds. 
These garden beds differ from the corn fields of the Indians 
as much as the elaborate works and effigies differ from the 
ordinary burial mounds, and show that the mound builders 
were superior to the later tribes. 

Village life existed among the Indians. With them 
there was the custom of raising the cereals combined with 
the chasing of wild game and the subsistence upon fish. 
With the mound-builders the same modes of life may have 
prevailed, but village life would be more marked, inasmuch 
as their culture was more advanced. The relics which are 
found, as well as the works, indicate that a peaceable condi- 
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tion prevailed among the builders of the emblematic 
mounds. These relics have been discovered in various parts 
of the state, and show that the copper age had been reached 
by this unknown people. We do not say that the copper 
age and village life were identical, but there was an approxi- 
mation to the bronze age^ and we know that the bronze age 
was characterized by the prevalence of villages. Mining 
was probably known to the mound-builders, and this 
would render probable that village life had been reached. 

(2) . Again, the tradition and known customs of the later 
tribes would render it probable that the mound builders 
dwelt in villages. The remark of Miss Fletcher in refer- 
ence to the Dakotas is that they have favorite places to 
which they resort for generation after generation, and, judg- 
ing from the tokens furnished by the emblematic mounds^ 
we should say that the same custom prevailed among 
them. Village life is known to have existed among the 
Indians of this very locality, where the animal mounds are 
found. There are many sites of villages which have been 
identified by history. These differ from the sites of the 
villages of the preceding race^ but are often in the vicinity 
of extensive groups of emblematic mounds. The record of 
early explorers and travelers is that the natives dwelt in 
villages, and the early maps locate these villages. 

(3). The succession of races betokened by the earthworks 
would show that village life had existed in the earliest 
period. It is sometimes the case that the village site of a 
later tribe will appear with a certain class of earthworks in 
the vicinity, which differ from the works which belong to the 
emblematic mound builders, yet render it probable that both 
people built their mounds near their villages. It is one 
point for the archaeologists to decide while studying the 
mounds and earthworks^ which works belong to the later 
Indians and which to earlier mound builders. 

(4). The universality of village life among uncivilized 
races would prove that it existed among the emblem- 
atic mound builders. This is a point which we shall 
not stop to discuss, but shall take it for granted. The 
similarity of village life is the point which we are to 
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examine. In reference to these there is, perhaps, more 
uncertainty than in reference to the existence of vil- 
lages. The study of the native life of the wild tribes may 
furnish us some information in reference to their char- 
acteristics and from our knowledge of the later tribes we 
may ascertain what were the elements of the village con- 
-dition, but it is mainly by analogy that we predicate that 
'«uch elements existed among the mound builders. We carry 
with us information from the living races to the extinct and 
by one picture learn to interpret another fiUing up the out- 
lines which have become obscure by the wear of time and 
interpreting many things which would otherwise be inex- 
plicable. 

Again, II. The characteristics of village life are exhib- 
ited or made known. These characteristics are as we have 
43een, the selection of a locality favorable to subsistence, 
the selection of a spot which would be convenient of access, 
v^ell guarded by its natural surroundings, and which should 
be dry and favorable for the erection of houses. The tokens 
that a village was located would be found in the existence 
of mounds, earthworks and effigies around an enclosure, 
in such a position as to give the idea of defense. The addi- 
tional discovery of caches, springs of water, and other signs 
of i>ermanent residence, would be additional proof. The 
oxistence of burial mounds in the vicinity of outlooks which 
jnight serve as defenses and of altar mounds in the vicinity, 
would prove that the locality had been occupied as 
•a place of residence. The existence of game drives and 
of trails and gardens would be still further evi- 
dent. The early explorers and travelers all speak of vil- 
lages. It is very seldom that Indians were met with outside 
of their villages, but there were many localities where vil- 
Is^es were prevalent. The early maps have given the loca- 
tion of many of the villages. According to these maps the 
villages were situated on the water courses and lakes, and 
were connected to one another by trails. Several villages 
were situated on Green Bay, others on Lake Michigan, and 
still others on the Mississippi river. 

The study of these villages may give to us some hints as 
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to what constituted village life. We find striking analogies 
between the locations of the earlier and the later races, for 
the same places in which history describes villages to have 
existed contain many monuments, which i were evidently 
works which belonged to the emblematic mound buildess. 
The centers of population were the same and the same spots 
were chosen for the residences of the two races. The ex- 
ploration of the mounds reveals a striking similarity be- 
tween the modes of life and in many places should seem 
that these modes were carried out in exactly the same 
places; the hunting grounds being the same, the village sites 
the same, the defenses by lookouts the same, the burial places 
in close proximity and all of the departments of life having 
been conducted in the same scenes and having been rei>eated 
by the two races. The only difference between them being 
in the emblematic character of the mounds which the earlier 
race erected. The characteristics of the villages of the 
earlier race we conclude will be learned from the description 
of those of the later races. 

The early travelers and explorers found Indians dwelling 
in villages, and from their descriptions we learn the charac- 
teristics of village life. These characteristics are as follows: 
1st. The selection of a locality favorable for hunting and 
fishing, and at the same time accessible by rivers and trails 
from other villages and from distant parts of the country. 
2d. The selection of a favorable spot for residence and the 
erection of houses or huts on some rise of groimd overlook- 
ing a stream or lake. 3d. The erection of certain defenses^ 
either stockade or a lookout station. This was a general 
habit, although there were many villages in Wisconsin 
which had no stockade and no visible defense. As a substi- 
tute, however, the villages were placed on land somewhat 
remote from the water course, and so hidden by surround- 
ing forests or hills that they could not be approached widi- 
out due warning being given. 4th. There were generally 
near these villages burial places, either the rude structures 
or graves protected by logs or rude planks, and the hollow 
logs hung in trees near the stream or lake. 5th. There were 
generally near the villages garden beds or com fields, and 
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always springs of water. 6th. In certain localities there 
were arrangements or contrivances constructed from wooden 
stockades by which game were entrapped. This was not 
universal, but ttiere are certain sketches in certain books, 
especially in Champlain's works, which illustrate the fact. 
The Indians of Wisconsin are not known to have constructed 
game drives, but the point is an interesting one. 7th. There 
are various traditions in reference to the attachments which 
the Indians had for the localities where the villages were 
situated, and in reference to the religious ceremonies which 
were observed in or near their villages. These seven par- 
ticulars we have here* mentioned, because they illustrate 
certain points which we have discovered in connection with 
the emblematic mounds. The identification of a village site 
surrounded by emblematic mounds, has led to the discovery 
of the same characteristics, and proves interesting on this 
account. The mere discovery of a village site would not 
avail much were there not some further information gained 
from it. In describing the villages of the emblematic 
mounds, we shall draw the comparison and speak of the 
8i>ecific items or elements which seem to have been common 
among the villages. We shall first refer to one particular 
village and then show what its characteristics were and 
then draw the comparison between this particular village 
and other supposed villages and from the aggregate draw 
conclusions in reference to what constituted village life. 

The identification of a village site among the emblematic 
mounds is an interesting f act,and one worthy of notice in this 
connection. In the first place it proves that the mound build- 
ers dwelt in villages. This has indeed been rendered probable 
by other facts, but has not been hitherto proved for a cer- 
tainty. In the second place it furnishes a clue to a certain 
class of works which have been supposed to mark village 
sites, but concerning which there has been also much uncer- 
tainty. These works have been discovered by the author in 
various localities and the conjecture has often arisen that 
they were village sites. The comparison between them and 
the works which are known to have surrounded a viUage 
now clears up the uncertainty. 
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The identification of certain village sites will next eng^age 
our attention. The method which we have pursued in iden- 
tifying these sites is the one which we have already pre- 
scribed. We have fixed in our mind what was the probable 
^characteristics of village life and then have studied the 
mounds to see if these characteristics could be foimd in 
them. We have^ in fact, taken the picture of native society 
as we have ourselves painted it and then have sought a 
frame for the picture in the emblematic works. This is, in 
our opinion, the only way in which a village site could be 
identified. It was because we had framed some conception 
of the people who erected the mounds and from the study of 
their works had come to understand something of their 
mode of life that we have made the discoveries which we 
have. 

The first place where a village site has been identified by 
the writer is at Great Bend, on the Fox river, thirty miles 
west of Milwaukee. Here is a series of works which Dr. 
Lapham has described, and which have proved to be interest- 
ing on many accounts. (1) A few words in reference to the 
locality will be in place. Qreat Bend is situated at the edge 
of the extensive forests which formerly stretched along the 
lake shore, throughout the whole length of ^the state. At a 
point where the extensive system of prairies which charac- 
terizes the scenery of the interior of the state intrudes upon 
the forests near this place is an extensive marsh, wherein 
are immense tracts of land filled with wild oats. There are 
upon one side of the stream forests which abound with 
game, especially with the beasts of prey and with the larger 
class of birds, such as the wild turkey, wild goose, hawks 
and eagles. On the other side are the prairies, where form- 
erly abounded the grazing animals, such as the buffalo, elk, 
wild deer, and the great variety of prairie birds, the marsh 
and the ri v^er forming a f avorit>e resort for ducks and wild 
geese, and water fowls of various kinds. There are in the 
vicinity many smaU streams and ponds where beaver and 
muskrat would be numerous. The locality is, then, a favor- 
able one for the permanent residence of a people. 

The character of the region can be learned from the map 
which we here present. 
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Another point worthy of notice is that in the vicinity 
there are high lands which command extensive prospects. 
At this point there are extensive ridfi:e8 which form promi- 
nent points from which extensive views could be gained. 
The geological formation is here noticeable. The Great 
Bend was caused by the damming up of the stream in the 
glacial period by great ridges of gravel which turned it from 
its course^ deflecting it to the eastward, for six miles or 
more. At the point where the village is located the river 
bursts through the barriers, leaving a high knob of land 
upon the west side and gentle swells of ground upon the 
east, making an extensive lake, or reedy and marshy 
place to the north of the ridge, and throwing the region 
to the south'open to the ravages of fire, so that the prairie 
crept up to the very edge of the stream at that side. On this 
ridge there are mounds and earthworks which correspond to 
altar mounds and outlooks which have been discovered else- 
where. In approaching the locality from the north one is 
impressed with the sightliness of this bluff or ridge, for at 
many intervals the ridge can be seen several miles away. It 
is singular that as the writer approached it there were open 
spots in the wooded hill top which attracted special notice, 
and that these spots proved to be the very localities where 
were outlooks and sacrificial mounds. 

On reaching the locality the first thing which attracted at- 
tention was the discovery of a panther effigy of remarkable 
size and well defined shape. (See Fig. 2.) In following the out- 
line of the effigy and reaching the head, it was discovered that 
the land was broken by a great number of pits, which proved 
to be the caches of the village. These were situated on the 
edge of a small pond, and near a beaver dam, but were hid- 
den away in the forests and would not have been noticed ex- 
cept for the proximity of the effigy. 

There are many effigies which seem to guard caches as 
this does, but none had so far been discovered near any vil- 
vage site. Dr. Lapham describes one as situated at Indian 
Prairie. Here the effigy is represented as guarding a low 
mound. In the mound was a pit and upon the surface of 
the soil were corn hills. The figure is given herewith for the 
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sake of comparison. The effigy of a panther guarding the 
caches at Great Bend is much more symmetrical than that 
at Milwaukee. Dr. Lapham says that this ground is covered 
with a present race of Indians who occupied the land in this 
vicinity down to a very late i)eriod. The figure may be con- 
sidered as a rude representation of a wolf or a fox 
guarding the sacred deposits before it. Both of these 
are of so little elevation as to be observed by the passer-by. 
The body of the animal is 44 feet and the tail 63 in length. 
The effigy which we discovered as guarding the caches near 
the beaver dam was accompanied by several large platforms 
o long mounds. One of them at right angles to the body 
of the effigy and another several rods distant to the west; 
these two having a parallel position. The caches were very 
observable. There were twenty or more of them scattered 
over the surface of the hill^ but all of them in front of the 
effigy. Passing over the small stream where was formerly 
a beaver dam we came to other caches similarly situated, 
but without any effigy near them. These were more 
numerous than upon the other side, but were fully 
as well as guarded, as they were hidden in the for- 
est and were in the rear of a rise of ground, on which we 
afterward discovered the site of the village itself. The exist- 
ence of these caches was to us significant for it betokened 
permanent residence. We have previously noticed the ad- 
vantages of the locality. The forest, and marsh, and prairie 
combined would lead one to expect a village somewhere in 
the vicinity. The fact that extensive works had been de- 
scribed also led to expectancy but the discovery of the caches 
put us on the alert. 

(4) The situation of the village itself impressed us more than 
the caches. It was on a rise of ground from which the water 
flowed in every direction. The stream which we were cross- 
ing formed a barrier upon the north side. The swale and 
beaver dam and low land in which the stream headed 
formed also a barrier to the spot on the east, separating the 
village from the forests, making the approach to it inacces- 
sible on that side. The river is some distance to the west, and 
flows at an angle toward the tongue of land on which the 
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Tillage is situated. Between the village and the river the 
land is low^ and so the spot is inaccessible except at one 
point. At the south of the village site was another small 
stream, which also heads in the swamp or springy land in 
the rear of the village. The low land adjoining is covered 
by a jungle of bushes and small trees, a fit place for the hid- 
ing of wild animals, but abounding with berries and wild 
fruit of various kinds. The situation of the village on this 
rise of ground was remarkable, because the spot was so fav- 
orable in every respect. The peculiarity of the site is that 
all the requisites of village life were furnished by it. It is 
well guarded and drained, is surrounded by forests and 
prairies, is well situated in relation to the river, the rice 
swamps, the beaver dam and springs of water, was in a lo- 
cality where the means of subsistence were furnished in 
great abundance. Additional to these advantages was the 
fact that, on the opposite side of the river, less than a mile 
away, is the high bluff to which we have referred, and on 
this bluff there proved to be mounds which undoubtedly 
served as outlooks. The protection of the village was thus 
secured by the locality as well as the means of subsistence. 
The situation of the ground on which the village was located 
was in the midst of swamps and lowlands, which also served 
for protection. 
The evidence that this was a village site is as follows: 
(o.) The selection of the locality with a view to subsist- 
ence. The place for storing grain was furnished by the 
hillside to which the approach was easy from the village 
itself, but was difficult from any other direction. The pres- 
ence of springs near the village but in the rear of it secured 
to the inhabitants a supply of water from which they could 
not well be cut off. The presence of the game-drives shows 
that the inhabitants depended upon wild game as well as 
the products of the soil for their subsistence and the marshes 
in the vicinity abound in wild rice. There may have been 
the cultivation of maize, but no garden beds have been dis- 
covered in the vicinity. The means of subsistence were fur- 
nished by the forest, streams, lakes, and prairies. 
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(b.) The beauty of the spot and the advantages furnished 
by the well- drained and shaded ground would indicate that 
it had been used as a v^iUage site. Not all villages are as 
favorably situated as this^ but the advantages were too man- 
ifest for any one to deny them in this case. 

(5.) The artificial works of the locality impressed us. 
The first object which engaged attention was the effigy of 
a huge panther. This was situated on the edge of the hill 
at a point where the small stream breaks through into the 
valley of the Fox river. The effigy stretches along the brow 
of this hill overlooking the valley of the river, its inmiense 
body and tail forming a guard against approach to the 
caches on the banks of the stream above, and protecting the 
village site at this point. The effigy is a peculiar one; it 
represents the panther as standing with head erect, the legs 
straight, but the body extremely attenuated, as if the animal 
was in the last stage of starvation. The position of the 
effigy was also peculiar, while its immense body and tail 
stretched along the hillside toward the little stream at the 
north, and terminated at the very edge of the bluff in this 
direction. Its head fronted the opening to the village itself, 
and the attitude was as if the animal was looking directly 
into the village, and was there watching and waiting for 
some object that might satisfy its appetite. Such at least 
was the impression made upon the imagination by the 
figure. The contrast between this effigy and the one guard- 
ing the caches in the rear of the viUage was marked. In 
the first place the effigy was much longer and more 
definitely marked. Again, it was situated on the brow of 
the hill, overlooking the land adjoining. Its attitude and 
shape were peculiar. Our conclusion was that the effigy was 
stationed near the village site, with the head fronting the 
opening, in the attitude as if guarding the gateway. 

At the entrance of the village site there was a series of 
oblong mounds. These mounds were arranged so as to 
make a double guard; two of them formed an angle toward 
the north, at the opening of which was the panther effigy 
two others formed] an angle to the south, leaving openings 
at either end and between them, but so arranged as to form 



Ancient Villages Among Emblematic Mounds. 167 

a ^ard to the entrance; beyond this^ following along the 
brow of a gentle slope of land were other oblong mounds. 
A little further on to the south and west was another 
panther etRgy, the effigy this time situated at an opening 
between the oblong mounds, but with the body running par- 
allel with the mounds, and thus forming a guard across the 
opening on the other oblong mounds and effigy mounds. 
Here the etRgj was that of an eagle or hawk which seemed 
to guard the village on this side, and formed the bend of 
the wall. Other oblong mounds were situated on the edge 
of the rise of ground, forming a quasi wall at the south of 
the enclosure, and turning back toward the north formed 
also a partial wall upon the east side. The situation of the 
village was on a rise of ground within the enclosure, which 
was formed by the oblong mounds. There was no evidence 
of a stockade, but the earth- works so surrounded the village 
and site that they may have served as a partial defense. 
The entrances to the village were also guarded by mounds 
which were peculiarly arranged. The one where the panther 
effigy was had a double line of oblong mounds; the middle 
entrance was also guarded by oblong mounds, but had no 
effigies near it. 

The means used for defending the locality prove that 
it was a village. The enclosure covered an area of about 
one hundred and sixty acres. The mounds surround 
the edge of the enclosure forming a fragmentary wall. They 
needed only to be attended with stockades to form a splendid 
defense against approaching enemies on three sides, while on 
the other side the marsh and low land furnished a natural de- 
fense. There was a double advantage or use to these oblong 
mounds, while they furnished platforms from which warriors 
could shoot approaching enemies. They also furnished plat- 
forms on which the inhabitants could sit and watch the busy 
life of the village within the enclosure. The entrance and 
covered ways would indicate that there was a form of ar- 
rangement of the houses, possibly streets ran through the 
villages, and a square may have existed in the centre. Effi- 
gies guarded the village at either side and gave the village 
the sense of protection. (See Fig. 3.) 
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. The spot where the village is located is a beautiful one. It 
is at present covered with a sturdy growth of oak trees and 
is a very attractive place. The shade of the trees protects 
the spot from the glaring heat of the sun during the warm 
seasons, end the surroimding forest would protect also the 
village from the sweeping winds and drifting snows during 
the cold season. The presence of the caches and of the efB- 
gies and oblong mounds show that it was a permanent 
dwelling place. As an additional protection to the village, 
there were at the south of the village site a large number of 
bird effigies. These are scattered over the surface of the hill 
at this end of the village forming an abatis which might 
serve both as a screen for himters and • as ^ guard against 
the approach of an enemy. 

The discovery of burial mounds in the vicinity indicated 
also that it was a place of permanent residence. These 
burial mounds were on the lowland adjoining the river. 
They are so situated that they form an outlook along the 
valley of the stream, but are in close proximity to the vil- 
lage site itself. These mounds have not been excavated 
but their shape and size would indicate that they were 
burial mounds. 

(6.) The outworks, or groups of mounds in the vicinity of 
the village are worthy of notice. There are mounds on land 
belonging to Mr. Rose, on section 2^, one mile or more dis- 
tant. These mounds are situated near the line of the bluff 
overlooking the valley of the river, just at the point where 
the stream and the marsh join. These mounds are nearly 
obliterated, and their design could not be ascertained. They 
were, however, so situated in relation to the river and marsh 
and land adjoining, as to give rise to the idea that they 
were used possibly for game J drives. The effigies were in a 
wheat field and could not be identified. The out- works 
which most interested us were those situated on the edge of 
the saisae marsh or lake, three miles to the west. These have 
been described by Dr. Lapham;* he calls them the mounds at 
Crawf ordsville, although there is no village there and never 
was. The peculiarity of these works is that they are 

*See Lapbam^s Antiquities. 
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stretched along parallel with one another^ and form a group 
resembling others which we have elsewhere identified as 
game drives. An illustration of the group is here given It 
will be noticed that the effigies are peculiarly situated and 
shaped; they are unnaturally prolonged, and so placed in 
reference to one another as to give the idea that they were 
intended as screens for himters, and as traps for wild game. 
The arrangement of the ridges is not exactly in parallel lines, 
but at angles, each effigy serving to make a narrow place 
through which the animals would need to pass, and the ob- 
long mounds forming guards to each opening, so that an 
additional opportunity for shooting the game might be 
furnished . 

(7.) The most noticeable peculiarity of the region was the 
discovery of a so-called altar mound. We mention this last 
because it is the most suggestive and because it brings out 
the point of analogy between the village life of the mound 
builders and that of the Bed Indians. There are no tradi- 
tions connected with the locality but the religious significance 
of this group of works is apparent. On the summit of the 
hill overlooking the village itself is a small group of mounds, 
consisting of three oblong mounds and one effigy. The oblong 
mounds are situated on the brow of the bluff, and apparently 
were designed to serve as guards to the effigy. The effigy is 
what we have called an altar mound, as it has the same shape 
and situation with other mounds which have proved to con- 
tain altars, and is one which has been found in various par- 
ticulars. The figures of it will illustrate the point. (See Fig. 5.) 
It is a mound formed by a combination of five mounds in one 
the whole group making an effigy of an animal resembling the 
homed toad or frog. A ridge which connects two tumuli or 
conical mounds, forms the spine; four conical mounds situated 
at the corners formed the hips of the animals; the projections 
which represent legs are blunt and wHhout particular re- 
semblance to the animal formed. The distinguishing pecul- 
iarity of the effigy is thac its form is an exact repetition of 
the shape of the bluff. The projections in the mounds imi- 
tate on a small scale the spurs on the side of the bluff itself, 
the two making a double effigy. As an additional feature 
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proving the religious character of the works, we may men- 
tion the existence of two massive burial mounds. These are 
situated on the low land below the bluff and between the 
bluff and the river. They are massive, and may have been 
the place where the bones of those who had been residents of 
the villages were borne after death and deposited. The altar 
mound was so situated that it could be seen from a great 
distance. If there were fires lighted on it they would gleam 
not only upon the waters and the river below, but they could 
be seen for miles away. There is no doubt that this was the 
place where sacrifices were offered and where religious cere- 
monies were observed. The g^oup furnishes a most distin- 
guishing peculiarity of village life. 

One point additional which we have not mentioned 
is the line of communication of their villages in the 
same region. The trails which communicated between 
the villages of the Indians may prove an'additional feature. 
These trails are known, and have been identified and traced 
by the author. The situation of the village on a well known 
route is at least worthy of study. 

It was situated on the line of the dividing ridge, which has 
been used from time immemorial for a route from Lake Mich- 
igan to the Mississippi river. The route leads from Milwaukee 
through Muskegon lake, on through the Great Bend, crossing 
the Fox river; then at this point passes across the prairies 
to the west until it reaches the Rock river. Here it divides, 
one route turning south towards Beloit and Bockton and an- 
other towards Lake Koshkonong and the Four lake region 
where Madison now is. Passing from here the route crosses 
the dividing ridge between the Wisconsin river and the west- 
em branches of the Rock river, until it reaches the Blue 
Mounds. From the Blue Mounds it crosses prairies to the 
Platte Mounds and reaches the Mississippi river among the 
bluffs somewhere about Cassville. At each of these local- 
ities there are extensive works^ showing that the same pop- 
ulation and the same thoroughfares prevailed in prehistoric 
times which prevailed in the historic, the modem villages 
and cities having been placed on the ^erysame sites where 
the ancient villages were. 
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The ancient trail was supplanted first by the stage route. 
The railroad has now taken the place of both. This village site 
has not been reached by the railroad although it was a fav- 
orite project to connect the interior with the lake by this 
route. The first plank road through the Milwauke mounds 
was built from Great Bend and Muskegon to Milwaukee. 
The first railroad struck the site of another native village, 
that at Waukesha and then passed on to the west. Proof 
furnished by the thoroughfares of modern days may not 
seem to be in point, and yet we take the ground that the 
natural advantages of the country have led to the choice of 
the same localities for residences, the same routes for travel^ 
and the'same spots for centers of population throughout the 
whole series of changes which have occurred both in his- 
toric and prehistoric times. 

The proofs that this was a village site do not need to bo 
dwelt upon longer. We only recapitulate the points which 
have been illustrated in this case that we may understand 
what are the characteristics of village life among the em- 
blematic mound builders generally. We have 1st, the sit^ 
uation of villages as regards the means of subsistance, (a) 
on the edge of a forest and near a prairie abounding in wild 
game; (b) in proximity to wild rice swamps and near streams 
and forests where fruits and grains were abundant, (c.) it 
was near rivers and lakes where fish could be procured, and 
may have been a favorable position for the raising of maize 
and horticultural products. 2d. The character of the ground 
on which the village was located, (a.) It was isolated from 
the river and from the surrounding country, (b.) It was a 
favorable place for drainage and furnished favorable places 
for hiding their stores of grain. 

3rd. Provisions for defense: (a) fragmentary walls placed 
on the edge of a hill; (b) efBgies placed at the openings be- 
tween; (c) a covered way, protecting the entrance to the 
village. 

4th. The outworks accompanying the village consisting of 
(a) burial mounds; (6) game drives; (c) effigies protecting it; 
(d) look-out mounds in a prominent position; (e) other works 
designed to protect and to furnish means of subsistence. 
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5th. The evidences of religious observance: (a)thepre8^ 
ence of the effigies surrounding the enclosure; (b) the num- 
ber of burial mounds in the vicinity; (c) the altar and place 
of cremation. 

6th. The situation of the works as related to the surround- 
ing country: (a) its connection by streams and trails with 
other centres of population; (b) its location on a lake or 
river; (c) the character of the country surrounding as fur- 
nish opportunity of changing signals with distant points. 

7th. The last characteristic and the chief is the presence of 
the enclosure. In this case the enclosure was marked^ and 
affords undoubted evidence that a village was located here. 

III. These evidences of village life have been dwelt upon, 
for they are essential in fixing the pointd where other villages 
were located. The comparison between this village of the 
emblematic mound-builders and the known villages of the 
later tribes have given us certain characteristics, but the 
comparison is hereafter to be between one village of the un- 
known people and other villages which may be presumably 
fixed upon. It is a method of gradual approach. 

IV. We proceed, now, to consider other village sites, and to 
compare these with the one which has been identified. The 
second locality where an ancient village has been identified 
is at Waukesha. The points of .resemblance between the 
two localities are as follows: 

1st. The locality was favorable for the subsistence of 
a large population. The same forests which intervene 
between the Fox river and the lake stretch north- 
ward, and here forms a border line between wood 
land and prairie, and between one form of natural 
products and another, thus affording a double supply of 
wild game and of nature's cereals and fruits. The local- 
ity is similar to that at Great Bend, in that there was an 
extensive prairie bordering upon an extensive marsh, and 
similar surroundings of high hills, and the same variety of 
soil At this place there were formerly extensive groups of 
emblematic mounds, some of them on the prairie itself and 
some of them in the openings surrounding, and some on the 
summit of hills in the vicinity. It is evident from the 
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ture of the works that here had been a center of native 
population. See map. Fig. 5. 

The Fox river, also here furnishes a similar expanse of 
marsh filled with wild oats. The advantages for gaining a 
subsistence from the forests, and the stream and the open 
prairie are similar to these found in the previous locality. 
There are signs here of cultivation of the soil. (See Fig. 6.) 
We quote from Dr. Lapham: "Much of the ground 
about Waukesha was, in 1836, covered with Indian corn hills 
or remains of the recent culture of maize. In this locality 
*as in numerous others, the mounds occupy the highest ground 
and the points of hills and other places whence the most ex- 
tensive view, both above and below can be obtained. The 
town of Waukesha stands on a slightly undulating plain 
surrounded by hills, forming a fine amphitheatre, which in 
ancient times was doubtless crowded, as it is now, with nu- 
merous population. One fact is important in this connection 
— ^the mound builders occupied the same localities that are 
now the favorite resort of the present Indians, who still 
often make use of the mounds for the burial of their dead. 
They have a kind of veneration for them which may be the 
result of a lingering tradition. We need not look to Mexico 
nor any other country for the descendants of the mound 
builders. We probably see them in the present red race in 
the adjacent refirions. Different tribes have different habits« 
and a stronger one may have overrun and swallowed up a 
weaker and then changed its customs and destroyed its in- 
stitutions. 

The com hills found in this vicinity if they do not prove 
that the mound builders were agriculturists, or that here 
was an ancient village of the mound builders, at least they 
show the advantages of the locality. There are caches near 
Waukesha. A gentleman, long resident of the country, 
who owns a farm one mile east of the city, has pointed out 
a number of these caches on his land. They are like tho9e 
at Great Bend, situated on the edge of a marsh and hidden 
away among deep forests. There are no effigies guarding 
these caches, and so we cannot ascribe them to the people 
who built the emblematic mounds. The coincidence, how-« 
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•eY&Ty is worthy of thought for caches and com fields indicate 
village residence. 

2nd. The situation of the village with relation to lookouts 
and means of defense is worthy of notice. The reader 
will examine the map and compare it with the map 
at Great Bend and notice the occupied points in 
both. There are near the village high bluffs as at 
Oreat Bend. On these bluffs there are also emblematic 
mounds^ which possibly were used as lookouts. Two of 
these groups overlook the village site; one which is not seen 
on the map is situated li miles north of Waukesha. Dr. 
Lapham has described this group and a diagram is taken 
from his work. He says: " On a high and very command- 
ing position" are three round mounds in front of four 
'^^ lizard mounds." They are at the crossing of the old Mad- 
ison road in the southwest quarter of Sec. 26 A. A sentinel 
stationed on them could give warning to the inhabitants on 
the approach of any hostile force long before they could 
reach the village. The lizards as in most other cases have 
their heads toward the south. '* The general situation^ dis- 
tribution of the mounds as well as the topographical features 
of the country will be represented in the map." It will be 
noticed that they occupy three levels, those in the lower part 
mostly conical (probably Indian burial places those on the 
upper are on what may be called the second bank, others are 
on the high land east and south of the village. 

We have referred to the turtle mound as forming a look- 
out. One of the most remarkable specimens of the turtle was 
found by Dr. Lapham at this place. The location of this 
would indicate that it was designed as a lookout to protect 
the village from approach by way of the river. The high 
bluff, called bird hill^ is situated about one mile east of this. 
A description of this bird hill and its effigies has been given 
and does not need to be repeated. The village site was upon 
the grounds of Carroll College. 

3rd. The form of the enclosure and the character of the 
^ound are very similar to those found at Great Bend. Dr. 
Lapham says, the mounds form a quasi enclosure, and hence 
like many other groups of works, has been^ by casual ob- 
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servers, called a fort. If we were not well acquainted with 
the works in Ohio and elsewhere, which show that the 
mound builders were considerably advanced in military arts, 
we might suppose that this was intended for a rude fortifi- 
cation, but we can only regard it as an accidental arrange- 
ment, and not designed for any such purpose. Dr. Lapham's 
first impression of this locality was, however, a correct one. 
The mound builders' works were not all alike, and the sys- 
tem of defense which existed in Ohio would not be very likely 
to have appeared in Wisconsin. The emblematic moimd 
builders defended their villages in a way peculiar to them- 
selves. These fragmentary walls surrounding an enclosure 
were the means of defense by which the people guarded 
their villages. The ground on which the village is located 
is surrounded by low land, the same as chat at Great Bend. 
The oblong mounds are erected near the edge of the rise 
of ground, and form a broken wall around the whole^ 
making four sides of an enclosure, instead of three, as was 
the case in the former village. (See Fig. 7.) 

4th. The effigies are quite similar. There are panther and 
wolf effigies both on the simamit of the hill and upon its 
side. The effigies form a guard or defense to the enclosure 
and fill in the spaces between the oblong mounds. There 
is also a similar arrangement of parallel mounds which 
may be considered as forming the village, resembling that at 
Great Bend, but farther removed from the circumvallation 
and not so distinctly marked as a covered way. Still the 
analogy is worthy of notice. 

5th . The covered way is another indication of a village site. 
There are or may be vilage sites which do not have this, but the 
parallel walls which lead to an enclosure may be generally 
regarded as an evidence that a village site has been reached. 
This is true, both among the emblematic mounds of Wiscon- 
sin and the earth- works of Ohio. Whether any such covered 
way can be found in other localities, it is true that in these 
two states it is peculiar to village sites. Marietta and New- 
ark, Great Bend and Waukesha, may be compared, as the 
same feature is common to all. 
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6th. The outworks are similar to those a Great Bend. 
The hunting grounds which belong to this village are 
not found nearer than Pewaukee, which is about six miles 
away. There are works, there, however, which have been 
described by Dr. Lapham, and which have considerable 
resemblance to the works at Crawfordsville. 

Another game drive has been discovered by the author on 
the very edge of Pewaukee lake. Here the mounds, which 
are all oblong mounds, are arranged in a peculiar position, 
making angles and open places along the brow of a bluff, as 
if the purpose was to make screens for hunters and traps for 
game. Whether these two series of works can be connected 
with the village site at Waukesha is a question, but we refer 
to them as among the items which make up the comparison 
between the villages. 

V. Another locality where a village has been presuma- 
bly identified is at Muscoda. The peculiarity here is that 
the enclosure was hidden away from observation by sur- 
rounding hill-tops, and was so remote from the river as to be 
entirely out of sight of any one who might be passing idong 
the river. The enclosure is in a valley or swale, and ha&i 
number of effigies surrounding it. The effigies are all of 
them eagles. This village site has a number of game drives 
in proximity to it; two of them are situated on the same 
stream, only a mile or two away. The position of fte 
enclosure is peculiar. The effigies and the frag^mentan 
walls surround a swale, the land enclosed being much lower 
than that on which the efSgies are placed. There are loot 
outs on a hill top three miles away, and there are nine ^wanb 
or walls of defense in two separate lines between this plan 
and the river. The spot is drained by waters of two smaE 
streams which make their head near this enclosure, Indiai 
creek and Mill creek. The region is a favorable one for i 
village site. There are several particulars in which this a 
closure resembles a village site. 
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MIGRATION AND DISTRIBUTION OF NORTH AM- 
ERICAN BIRDS IN BROWN AND OUTAGAMIE 
COUNTIES. 

By & W. WiLLARD, West De Pere, Wis. (1888.) 

This paper was prepared from recorded observations. It 
gives a systematic series of facts from which the general- 
izations of Messrs. Baird and Allen may be again applied.* 

Brown County is well adapted for such a system of ob- 
servation. The warm, short summers succeeded by the 
long cold winters mark distinctly each movement. The 
vernal and autumnal movements through these counties are 
large, thousands of migrants of species that are to some ex- 
tent summer residents, pass us on their way to less crowded 
areas. These with the other migrants swell the throng to 
numbers almost incalculable. 

To facilitate this study I have arranged the species in di- 
visions based upon their migratory habits while in these 
counties. 

Class I. Birds that are represented in this section 
throughout the year, but whose numbers vary in the differ- 
ent seasons. Members of this class may properly be called 
"residents." 

f 1. Parus atricapillus, L. 

Black capped chickadee. 

2. Sitta caroliDensis, Gm. 

White bellied nuthatch. 

db Cyanocitta crist<ita» (L.) Stricki. 
Blue jay. 

4. PicuB viU BUB, L. 

Hairy woodpecker. 

5. Picus pubescens, L. 

Downy woodpecker. 

*Amer. Journal Sci. 1866, pp. 78, 184, 227 (Baird.) Scribner^s Monthly 
1881, pp. 982 (AUen.) 

f Nomenclature from Coues' ** Check list of N. A. Birds." 
12 
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6. Bubo Tirglnianua, (Gm.) Bp. 

Homed owL 

7. Scops asiOy (L.) Bp. 

Screech owL 

8. Strix nebulosa, Forot 

Barred owL 

9. Cupidonin cupido, (L.) Bd. 

Prairie hen. 

10. Bonasa umbella^ (L ) Steph. 

Ruffled grouse. 

11. Passer domesticus, (L.) Koch. 

English sparrow. 

(Although net a native of America, yet its increasing numbers and 
familiar habits bring it so prominfmtly into view that to omit it would 
be unfair.) 



Class II. Includes the true migrants or those birds in 
which the migratory instinct is so strong as to urge onward 
their movements regardless of weather or the food supply. 

1. Turdus migratorius, L. 

Robin. CBreed&) 

2. Turdus fuscescens, Steph. 

Wilson's thrush. 

8. Turdus unalascae nanus, (Aud.) Coues. 
Hermit thrash. 

4. Turdus ustulatus alicisd, (Bd.) Coues. 

Alice's thrush. 

5. Turdus ustulatus swainsoni, (Cab.) Coues. 

Olive backed thrush. 

6. Mimus carolinensis, (L.) Gr. 

Cat bird, (Breeds.) 

7. Harporhynchus rufus, (L.) Cab. 

Brown thrush. (Breeds.) 

8. Sialia sialls, (L.) Hald. 

Blue bird. (Breeds.) 

9. Regulus calendula, (L.) Licht. 

Ruby crowned kinglet. 

10. Regulus satrapa, Licht. 

Golden crowned kinglet 
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11. Troglodytes domeBticus, (Bartr.) Cones, 

House wien. (Breeds.) 

12. Telmatodytes palustns, (Bartr.) Cab. 

Long billed marsb wren. (Breeds.) 

13. Cistothorus stellaris, (Licht) Cab. 

Short billed marsh wren. (Breeds in Outagamie Co.) 

14 Anthus ludovic anus, (Gm.) Licht. 
Titlark. 

15. Mniotilta varia, (L.) V. 

Black and white creeper. (Breed&) 

16w ParulaamericaDa, (L.) Bp. 

Blue ytUow-backed warbler. (Breeds.) 

17. Helminthophaga chrysoptera, (L.) Bd. 

Blue golden winged warUer. (Breeds.) 

18. Helminthophaga ruiicapilla, (Wil&) Bd. 

Nabhville warbler. 

19. Helminthophaga celata, (Say) Bd. 

Orange crowned warbler. 

20. Helminthophaga peregrina» (Wils.) Cab. 

Tennessee warbler. 

21. Dendroeca aestiva, (Gm.) Bd. 

Summer warbler. (Breeds.) 

22. Dendroeca virens, (Gm.) Bd. 

Black throated green warbler. 

2d, Dendroeca cffiruleacens, (L.) Bd. 

Black throated blue warbler. 

24. Dendroeca coronata, (L.) Gr. 

Yellow rimiped warbler. 

25. Dendroeca blackbumiae, (Gul) Bd. 

Blackburn's warbler. 

28. Dendroeca striata, (Forst ) Bi. 
Black poll warbler. 

27. Dendroeca castanea, (Wi's.) Bd. 

Autumnal warbler. 

28. Dendroeca pennsylvanica, (L.) Bd. 

Chestnut sided warbler. (Breeds.) 

, 29. Dendroeca maculosa, (Gm.) Bd. 
Black and yellow warbler. 

80. Deadroeca tfgrina, (Gm.) Bd. 
Cape May warbler. 
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81. DendroBca palmanim, (Gm.) Bd. 

Yellow red poll warbler. 

82. Dendroeca pinus, (Bartr.) Bd. 

Pine creeping warbler. 

88. SiuruB auricapillus, (L.) Sw. 

Golden crowned thrash. (Breeda) 

84 Slums nsdvius, (Bodd.) Ck>ue8. 
Water thrush. (Breeds.) 

85. Geothlypis trichas, (L. ) Cab. 

Maryland yellow throat (Breeds.) 

86. Myiodiootes pUsillus, (Wils.) Bp. 

Green black capped warbler. 

87. Myiodioctes canadensis, (Lb) Aud. 

Canadian fly catching warbler. 

%8. Setophaga ruticilla. (L.) Sw. 

American redstart. (Breeds.) 

91 Pyranga rubra, (L.) Y. 

Scarlet tanager. (Breeds.) 

40. Hirundo erythrogastra horreorum. (Bartr.) Couea 

Bam swallow. (Breeds.) 

41. Iridoprocne bicolor, (Y.) Coues. 

White bellied swaUow. (Breeds.) 

42. Petrochelidon lunif rons, (Say) Calx 

E^ve swallow. (Breeds.) 

48* Cotile riparia, (L.) Boie. 

Bank swallow. (Breeds.) 

44. Stelgidopteryx serripennis, (Aud)^Bd. 

Rough winged swallow. (Breeds Outagamie Ca) 

45. Progne subis, (L.) Bd . 

Purple marten. (Breeds.) 

45. Ampelis cedrorum, (Y.) Bd. 
Cedar bird. (Breeds.) 

47. Yireo olivaceus, (L.) Y. 

Red eyed greenlet (Breeda) 

48. Yiveo philadelphicus, Cass. 

Brotherly love vireo. 

49. Yireo gilvus, (Y.) Bp. 

Warbling vireo. (Breeds.) 

60. Yireo flavif rons, Y. 

Yellow throated virea (Breeds Outagamie C/O ) 
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61. Yixeo solitariiu, Y. 

Blae headed vireo. 

53. Lftziius ludoTicianus excubitorides, (Sw.) Coaes. 
White ramped shrike. (Breeda) 

68. Passercalos sandvicensis s&Taima, (Wils.) Ridg. 
SaTauna sparrow. (Breeds.) 

64^ Pooecetee gramineus, (Gm.) Bd. 
Grass finch. (Breeda) 

66. Melospiza lincolni, (Aud.) Bd. 
Lincoln's song sparrow. 

66. Melospiza x>alustris (Bartr.) Bd. 

Swamp song sparrow. (Breeds). 

67. Melospiza fasciata, (Gul) Scott. 

Song sparrow. (Breeda) 

68. Spizella domestica, (Bartr.) Ck>uea 

Chipping sparrow. (Breeda) 

69. Zonotrichia albicollis, (Gm.) Bp. 

White-throated sparrow. (Breeds Outagamie Co.) 

60. Zonotrichia leuoophrys, (Forst) Sw. 

White-browed sparrow. 

61. Chondestes grammicus, (Say) Bp. 

Lark finch. (Breeds.) 

62. Passerella Oiaca, (Merr.) Sw. 

Fox colored sparrow. 

68. Zamelodia ludoviciana, (L.) Couea 

Rose breasted grosbeak. (Breeda) 

64. Passerina cyanea» (L.) Graj. 
Indigo bird. (Breeda) 

66. Pipilo erythrophthalmus, (L ) Y. 

Chewink. (Breeda) 

66L Dolichonyx oryzivorus, (L ) Sw. 
Bobolink. (Breeda) 

67. Molothrus ater, (Bodd.) Gray. 

Cow bird. (Bxeeda) 

68. Xantbooephalus icterocephalus, (Bp.) Bi . 

Yellow headed blackbird. 

69. Stumella magna» (L.) Sw. 

Meadow lark. (Breeda) 

70. loterns galbula» (L.) Couea 

Baltimore oriole. (Breeds.) 
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71. QuiBcalas purpureufl, (Bartr.) Uoht 
Purple grackle. (Breeds.) 

73. Tyrannus carolinensEs, (L.) Bd. 

King bird. (Breeds.) 

78. Myiarchos crinitus, (L.) Cab. 

Great crested fly-catcher. (Breeds Oatagamie Ca 

74. Sayiomis f osca, (Gm.) Bd. 

Phoebe. (Breed&) 

76. Contopus Tirens, (L.) Gab. 

Wood pevrea (Breeds.) 

76. Exnpidonaz minimus, Bd. 

Least fly-catcher. (Breeda) 

77. Empidonax flaviveDtris, BJ. 

Tellow bellied fly-catcher. 

78. Antrostomus vociferus, (Wils.) Bp. 

Whip-poor-wilL (Breeds.) 

79. Chordediles popetue, (V.) Bd. 

Night hawk. (Breeda) 

80. GhsBtura pelasgica, (L.) Steph. 

Swift (Breeda) 

81. TrochiluB colubris, L. 

Ruby throated hummer. (Breeds.) 

82. Geryle alcyon, (L.) Boie. 

Kingfisher. (Breeds.) 

88. Coccygus erytbrophthalmus, (Wil&) Bd. 
Black billed cuckoo. (Breeda) 

84 Coccygus americanus, (L.) Bp. 

Yellow billed cuckoo. (Breeda) 

85. Sphyropicus varius, (L.) Bd. 

Yellow bellied woodpecker. (Breeds.) 

86. Melaaerpes erythrocephalus, (L.) Sw. 

Red headed woodpecker. (Breeds.) 

87. Colaptes auratus, (L.) Sw. 

Flicker. (Breeda) 

88. Asio wilsonianus, (Lesa) Coues. 

Long eared owL (Breeda) 

89. Asio accipitrinus, (PalL) Newt. 

Short eared owL 

90. Circus cyaneus hudsonius, (L.) Coues. 

Marsh hawk. (Breeda) 
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91. Aocipiter fuscus, (Gixl) Bp. 

Pigeon hawk. 

92. Accipiter cooperi, Bp. 

Cooper*8 hawk. (Breeds.) 

98. Falco columbarius, L. 

Pigeon falooD. 

94. Falco sparverius, L. 

Sparrow hawk. 

95. Bateo borealis, (Gm.) Y. 

Hen hawk. 

90, Ectopistes migratoriiu, (L.) Sw. 
Wild pigeon. (Breeds.) 

97. 2ienaidnra carolinensis* (L.) Bp. 
Garoliaa dove. (Breeds.) 

96. Sqnatarola helvetica, (L.) Cut. 

Black bellied plover. 

99. Charadrlus dominicus, Mtlll. 

Golden plover. 

100. ^gialites vociferas, (L.) Cass. 

Eildeer plover. (Breeda) 

101. ^gialites semipalmatus, (Bp) CaK 

Ring neck plover. 

102L Lobipes hyperboreus, (L.) Cuv. 
Northern phalarope. 

108. Philohela minor, (Gm) Gr. 

Woodcock. (Breeds.) 

104 Gallinago wilsooi, (Temm.) Bp. 
Wilson's snipe. (Breeds.) 

105. Erennetes pusiUus, (L.) Can. 

Semipalmated sandpiper. 

106. Actodromas minutilla^ (V.) Cones. 

Least sandpiper. 

107. Actodromas bairdi, Coues. 

Baurd's sandpiper. 

106. Actodromas maculata, (V.) C]k>ue8. 
Jacksnipa 

109. Pelidna alpina americana, (Cass.) Allen. 

Donlin. 

110. Symphemia semipalmata, (Gm.) Hartl. 

WiUet 
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111. Totanus melanoleucuSy (Q-m.) Y. 

Greater tattler. 

112. Totanus flavipes, (Gm.) Y. 

tattler. 



118. Rhyacophilos Bolitarius, (Wils.) Bp. 

Solitary tattler. (Breeds Oatagamie Ca) 

114. Tringoides macularius. (L.) Gr. 

Spotted sandpiper. (Breeds.) 

HZ. Tryngites rufescensi, (Y.) Calx 
Buff breasted sandpiper. 

116. Ardea herodias, L. 

Great blue heron. (Breeds.) 

117. Botaurus mugitans. (Bartr.) Coues. 

Bittern. (Breeds.) 

118. Rallus virginianus, L. 

Yirgiuia rail (Breeds Outagamie Co.) 

119. Porzana Carolina, (L.) Y. 

Common rail. (Breeds.) 

120. Anas boscas, L. 

Mallard. (Breeds.) 

121. Anas obecura, Gm. 

Black mallard. 

122. Dafila acuta» (L.) Jen . 

Pintail. (Breeds Outagamie Co.) 

128. Chaulelasmus streperus, (L.) Gr. 
GadwalL 

124. Mareca americana, (Gm.) Steph. 
"Widgeon. 

126. Querquedulacarolioensis, (Gm.) Steph. 
Green winged teaL 

126. Querquedula discors, (L.)' Steph. 

Blue winged teal. (Breeds.) 

127. Spatula clypeata, (L.) Boie. 

Shcveler. 

128. Aix sponsa. (L.) Boie. 

Wood duck. (Breeda) 

129. Mergus merganser, L. 

Meiganser or fish duck. 

180. Mergus serrator, L. 

Red breasted merganser. 



r 
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181. Mergus cucullatus, Lb 

Hooded mergaDser. (Breeds.) 

182. Sterna hirondo, Lk 

Common tern. 

183. Hydrochelidon lariforniis, (L.) Coues. 

Black tern. 

184w Podicipes oomutuSy (Gm.) Lath. 
Horned grebe. 

135. Podi'ymbus podicepe, (L.) Lawr. 
HeU diver. 



Class III. Birds that are migratory but whose move- 
ments through these counties seem greatly influenced by 
changes of temperature. A moderate variation in our win- 
ter would undoubtedly cause many individuals of these spe- 
cies to become "winter residents" in this locality. 

1. Gerthia familiaris, L. 

Brown creeper. (Breeds.) 

3. Sitta canadensis, L. 

Red bellied nuthatch. 

8. Eremophila alpestris, (L.) Boie. (var. pratici>lay Henshaw, 1884) 
Homed lark. (Breeds.) 

4. Lanius borealis, V. 

Butcher bird. 

6. Carpodacos purporeus, (Goo.) Gr. 

Purple finch. (Breeda) 

8. Astragalfnus tristis, (L.) Cab. 

Yellow bird. (Breeds.) 

7. Janco hiemalis, (L.) ScL 

Snow bird. 

8l Spizella monticola, (Gm.) Bi. 
Tree sparrow. 

9. AgelsBus phoBuiceus, (L.) V. 

Red winged blackbird. (Breeds.) 

10. Scolecophagus f errugineus, (Gm.) Sw, 

Rusty grackle. 

11. Corvus fmglTorus, Bartr. 

Crow. (Breeds ) 



1 
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12. Astur atricapillvui, (Wils.) Bp. 
Goehawk. 

18. Archibuteo lagopuB sancti-johaDnis, (Qhl) Bidg. 
Bough-legged buzzard. 



Class IV. Birds that are migratory, but whose move- 
ments^ with those of Class III.^ are influenced to a great 
extent by immediate changes of temperature. In this 
class the southward movement is deterred until the freezing 
of our bays and rivers. Pot hunters for many seasons past 
have taken most of the following species^ up to the very day 
of freezing up : 

1. Fulioa ameri«ana, Gm. 

Coot 

2, Chen fayperboreuB, (PiaH) Boie. 

S&owgooee. 

8. Bemicla caDadensiB, (Li) Bole. 
Canada goose. 

4. HaliaetUB leucocephalua, (L.) Savig. 

Bald eagle. (Breeds). 

5. Bemicla canadensis hutohinsi, (Rich.) Cones. 

Hutchin's goose. 

8. Fuligula mania, (L.) Steph. 
Greater black head. 

7. Fuligula affinis, Eyt. 

Lesser b^ack head. 

8. Fuligula collaris, (Donov.) Bp. 

Ring neck duck. (Breeds Outagamie Ca) 

9. Fuligula ferina americana, (Eyt) Ceues. 

Red head. 

10. Fuligula Tallisneria, (Wlls.) Steph. 

Canvas back. 

11. Clangula glaucium, (L.) Brehm. 

Golden eye. (Breeds Outsgamie Co.) 

12. C;iangula albeoIa» (L.) Stepli. 

Buffle head. 

18. Harelda glacialis, (L.) Leach. 
LoDg tailed duck. 
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14. (Edemia amerioana, Svr. 
Black Booter. 

16. CEdemia fiuca, (L.) Flem. 

Velvet scoter. 

Id. EriBmatara rabida» (Wils.) Bp. 
Ruddj duck. 

17. LaruB argentatus, BrAon. 

Herring gulL 

18. Larus delawarensis, Ord. 

Ring hilled guU. 

10. ChroicooephaluB Philadelphia, (Ord.) Lawr. 
Bonaparte's guH 

20. Ck>l7mbuB torquatua BrtLnn. 
Loon. 



Class Y. — Birds from northern sections that Tisit us 
each fall. Some of the species remaining throughout the 
winter^ others appearing irregularly during the colder 
months. 

1. Anorthura troglodytes hiemalis, (Wils.). Coues. 

Winter wren. (A few breed in Outagamie Co.) 

2l Ampelis garrulus, L. 

Bohemian waxwing. 

8. Pinioola enucleator, (L.) V. 
Pine grosbeak. 

4b Loxia l^uooptera» Qm. 

Whi e winged crossbilL 

5. Loxia curvirostra amerioana (Wils.) Coues. 
CommoQ crossbill, 

8. ^giothus linaria, (L.) Cab. 
Red-poU linnet 

7. GfaarysomitfiB piiras^ (Bartr.) Bp. 

Pine linnet 

8. Plectrophanes nivalis, (L.) Meyer. 

Snow bunting. 

« 

9. Centrophanes lapponicus, (L.) Kaup. 

Lapland longspur. 

10. PerisoreuB canadensis, (L.) Bp. 
Canada jay. 
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11. Piooides arcfeioiu, (Sm.) Gray. 

Black backed three-toed woodpecker.. 

12. Nyctea scandiaca, (L.) Newt 

Snowy owL 

1& Nyctala acadica, (Gm.) Bp. 

Saw whet owL (Breeds.) 



Class VI. Birds whose visitations are so rare as to com- 
pel me to place them in my list either as a stray from other 
sections^ or as one whose regular occurrences have escaped 
my notice. 

1. Turdus mustelinus, Gm. 

Wood thruah. 
I have found but one pair of these birds in Brown county, and they { 
were nesting; the nest contained three eggs. 

2. Protonotaria citrea, (Gul) Bd. 

Prothonotary warbler. 
A single specimen was taken May 4, 1888, by Mr. F. L. Grundtrig, at 
Sbiocton. 

& Spizella agiestis, (Bartr.) Coues. 
Field sparrow. 
A southerly bird, taken in Brown Ca ooly a few times in 1882. 

4 Junco hiemalis oregonus, (Towns.) Coues. 
Oregon snow bird. 
A specimen of Junco was taken in W. De Pere October 6th, 1888, 
the markings (identified by Coues) inclined strongly towards oregonus 

6, Icterus spurius, (L.) Bp. 
Orchard oriole. 
Noticed but twice in Brown Co. 

6. Hylotomus pileatus, (L.XBd. 

Pileated woodpecker. 
Heavier timber seems to be aU that is necessary to make this ape. 
cies a resident in Brown Co. 

7. Pandion haliaetus, (L.) Sav. 

Fish hawk. 
Only occasionally seen in Brown Ca 

8. Comis corax, L. 

Raven. 
I have taken but one specimen in Brown Co. 
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0. Centorns carolinus, (L.)Bp. 

Red beUied woodpecker. 
A rare Bpring visitor. 

10. Cathartes aura, (L.) lU. 

Turkey buzzard. 
None seen in Brown Co., a few were noticed by Mr. F. L. Orondt- 
Tig in Outagamie Ck>. 

11. Ortyif virginiana, (L.) Bp. 

QuaiL 
I have not met this species in Brown Ckx, althongh Louis SheUer, 
Green Bay .has a mounted specimen which he claims to have taken 
here. 

13. Strepsilas interpres, (L.) UL 

Tumbtone. 
June 2, '83, a flock of 5 of these birds were seen near West De Pere, 
8 were taken. 

18w Limosa f ooda, (L.) Ord. 
Marbled godwit 
Louis Scheller reports having taken this species near Oreen Bay 
I have not found it 

14. Bartramia longicauda, (Bechst) Coues. 

Field plover. 
'May 1st '83, a single specimen was taken by Harry Hammond in 
West De Pere. 

15. Butorides virescens, (L.) Gab. 

Green heron. 
Mr. F. L. Grundtvig siw a single specimen near Shiocton, Outa. 
gamieCa 

16. Ardetta exilis, (Gm.) Gr. 

Least bittern. 
May 30th '88, a male of this species was taken near West De Pere. 

17. GJallinula galeata, (Lichu) Bp. 

Florida gallinule. 
Subsequent observation (1884) warrants the insertion of this spe- 
cies in Class U. 

18. Chen hyperboreus albatus, (Cas&) Ridg. 

Lesser snow goose. 
April 3Sd '81, a single specimen wad taken on the shore of Fox 
River near De Pere. 

Summing up the above six classes^ I find the avian fauna 
of Brown and Outagamie counties, to consist of two-hundred 
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and ten species. Eleven are residents throughout the year. 
Eighteen are strays or very rare visitors. Eighty-seven are 
summer residents, and ninety-four are through migrants. 
Of the above residents and migrants, one-hundred species 
have been known to breed in either Brown or Outagamie 
counties. 

In the following table, I have attempted to compare the 
arrival of our migratory birds, for the years 188;^ and 1883; 
giving as dkta, the results of Mr. F. L. Qrundtvigs's observa- 
tions at Shiocton, cuid mine at West De Pere. 

Great value should especially be placed upon the observa- 
tions of Mr. P. L. Grundtvig, while at Shiocton, for during 
these observations, his whole time was constantly devoted 
to the work. The collecting trips, usually made twice each 
day, took him through varied places, on both land and 
water. 

Each arrival was recorded after personal observation and 
careful study. Few species escaped his notice, and no arrival 
to my knowledge, was omitted from his daily record. 

Care should be exercised in using my notes with his^ 
Although I have been very careful to record each arrival, 
and note every fact of interst respecting our birds, yet, 
owing to the many hurried trips that I was obliged to take, 
arrivals of the more shy and retiring species unquestion- 
Itbly escaped my notice, until increasing numbers made 
them more conspicuous. At times, a day or so would pass 
without the customary tramp; but afterwards, I was slow 
to record any species, whose abundance indicated that they 
had arrived during my absence. This partly explains a 
number of the instances where " A " in the following tab le 
has been placed among the Brown County arrivals. 
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ARRIVAL OF MIGRANTS IN BROWN AND OUTAGAMIE COUNTIES 
CONSECUTIVELY COMPARED FOR THE YEARS 1882 AND 1888. 



« 

>-3 



Turdiis migratorius 

TurduB f uacescens 

Tardus unalascsB nanus 

Tardus ustulatus swainsoni . . . 

MimuB carolinensis 

Harporhynchus lufus 

Sialia sialis 

Regulus calendula 

Regulus satrapa 

Certhia familiaris 

Troglodytes domesticus 

Telmatodytes palustris 

Cistothorus stellaris 

Anthus ludovicianus 

Mniotilta varia 

Parula amedcaua 

Helminthophagachiysoptera. . 
Helminthophaga runcapilla. . . 

Helminthophaga oelata 

Helminthophaga peregrioa 

Dendroeca aestiva 

DeodroBca virens 

Dendroeca caerulesoens 

Dendroeca coronata 

Dendroeca blackbumiae* 

Dendroeca striata 

Dendroeca castanea 

Dendroeca pennsylvani(*a 

Dendroeca maculusa 

Dendroeca tigrina 

Dendroeca paimarum 

Dendrceca pinus 

Siurua auricapillus 

Slums naevius 

Geothlypis trichas 

Myiodioctes pusillus 

Myiodioctes canadensis 

Setophaga raticilla 

J^ranffa rubra 

^mrundo ery throgastra horreor- 

um 

Iridoprocne bicolor 



tig 




•<» 




^ Sei 


.m 


fH 




Feb. 


26 


May 


10 


April 


10 


May 


10 


May 


9 


May 


7 


Mar. 


8 


April 


10 


April 


9 


Mar. 


28 


May 


5 


May 


80 


May 


18 


May 


20 


May 


1 


May 


8 


May 


15 


May 


4 


April do 


May 


19 


May 


8 


May 


4 


May 


8 


April 


5 


May 


8 


May 


10 


May 


18 


May 


8 


May 


8 


May 


8 


May 


1 


May 


8 


May 


9 


April 26 


May 


10 


May 


12 


May 


10 


May 


8 


May 


10 


April 29 


Mar. 


29 



e4 

^ a 



Mar. 10 
May 8 

April 22 

Bf 
May 14 
May 18 
Mar. 14 
April 14 
AprU 8 
April 6 
May 18 

A. 

B. 

B. 
May 10 

A. 
May 10 
May 8 

A. 

May 10 
MvF 10 

a 

April 6 
May 10 

A. 
May 8 
May 10 

A. 
May 9 

A. 
April 21 
May 8 

A. 
May 81 
May 18 

A. 
May 10 
May 18 

May 15 
April 1 







5 » 








-e-Sc 


6 


£5L 


K 


gO^ 


Mar. 


22 


May 


22 


April 


22 


a 




Mav 


8 


R 




Mar. 


29 


April 


11 


April 


9 


Mar. 


20 


May 


7 


A. 




A. 




B. 




May 


6 


May 


7 


May 


19 


May 


7 


May 


1 


May 


22 


May 


7 


May 


7 


May 


12 


April 12 


May 


7 


May 


18 


May 


20 


May 


8 


May 


14 


May 


7 


May 


7 


April 24 


May 


9 


April 


80 


May 


10 


May 


18 


May 


18 


May 


7 


May 


22 



£& 
.sqq 



May 7 

April 7 



Mar. 26 

A.» 
April 5 

R 
May 14 
April 11 
Mar. 29 
April 10 
April 5 
April 9 
May 12 

R 

R 
May 14 
May 28 
May 15 

R 
May 21 

A. 

A. 
May 15 
April 9 
May 15 
May 19 

A. 

A. 

A. 
May 15 

May' 15 
May 15 

A. 

A. 
May 81 

May 15 

May 20 

May 10 
May 7 



* "A.*" Through neglect or emlasion the datas of the first arrlyals were not recorded. 
t '* B."* This tpecies not n>ticed In the spring of that year. 
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ARRIVAL OF MIGRANTS IN BROWN AND OUTAGAMIE COUN- 
TIES, ETC.— Continued. 



o 
73 



1 

I, 



Petrochelidon lunifrons 

Cotile riparia 

Stelgidopteryx serripennis 

Progne subis 

Ampelis cedrorun 

Vireo olivaceus 

Vireo philadelphicus 

Vireo jnlTos 

Vireo iiavifrons 

Vireo solitarius 

Lanius ludovicianus excubito- 

rides . : , 

Carpodacus purpureus , 

PatserculuB tandvicensis sa 






yana 

Pooecetes Kramii^eus 

Mf losp'za lincolni 

Meloepiza palustris 

Meloepiza lasciata 

Spizel a domest'ca 

2jonotrichia albioollis 

Zonotricha leucophrjs 

Chondestes grammicus 

Pa-sereKa iliaca 

Zamelodia ludoviciana 

Passerina c janea 

Pipilo eryihrophthalmus 

Dolichonyz oryzivorua 

MolotbruB ater 

Xanthocepba'us icterocephalus 

Sturneila magna 

Icterus galbula 

Quiscalus purpureus 

Sjrrannus carollnensis , 
yiarchus criaitus 

Sa« iomis fusca 

Contopus vjrens 

Empiaonax mtDimus 

Empidonax flaviventris 

AntroetomuB vociferu-t 

Cbordediles popetue 

ChsBtura pelasgica 

Troohilus colubrie 

Ceryle alcyon 

Coccygus erythrophthalmus . . 

Sphyropicus yarius 

Melanerpes erythrocephalus. . . 
Colaptes auratus 



April 35 
May 12 
April 34 
April 10 
May 19 
May 11 
May 28 
May 9 
May 8 

A. 
Mar. 6 

A. 

April 14 
May 20 









S 



Mar. 29 
April 20 
April 25 
May 18 

April 18 
May 9 
May 18 
April 26 
May 17 
April 17 
May 80 
Mar. 28 
May 4 
Mar. 29 
May 8 
M»<y 14 
April 2 
May 20 
May 5 
May 18 
April 28 
May 19 
May 9 
May 9 
April 1 
May 18 
Mar. 27 
May 12 
April 1 



April 21 

R 
May 14 
April 16 
June 5 
May ZSi 
May 81 

A. 
May 26 
May 18 

A. 
April 14 

A. 

April 14 

B. 



o 



Mar. 28 
April 19 
Mar 8 

A. 
May 8 
April 21 

A. 
May 17 
April 21 

April 14 

B. 
Mar. 28 
May 5 
April 8 
April 12 

B. 
Mar. 29 

A. 

A. 

A. 

A. 

A. 
April 1 
May 20 
April 9 
May 20 
April 7 
April 8 
April 8 



April 29 

B. 

A 

A. 

A. 
May 18 

May' 8 
May 5 
May 7 

A. 
April 9 

April 26 

April 9 

B. 






1^ 



April 6 
April 12 
April 22 
May 12 

b. 

April 9 
May 16 
May 22 
April 26 
May 15 
May 8 

April 2 
May 
April 
M.y 
May 
AprU 6 
May 26 
May 7 
May 22 
April 26 
May 1 
May 7 
May 17 
April 9 
May 25 
April 9 
May 8 
April 9 



7 
6 

7 

7 



May 10 

May 31 

A. 

A 
May 26 

A. 
May 14 

April 8 
Mar. 14 

April 28 

April 9 

B. 



April 6 
April 18 

A. 
May 14 
Miiy 5 
April 11 
May 23 
May 25 
April 11 
May 15 
April 11 

B. 
April 6 
May 18 
April 8 
May 14 

April 8 

May * 10 

a'. 

A. 
May 10 

A. 
April 11 

B. 
April 7 
May 15 
AprU 12 



Migration and Distribution of North American Birds. 1£3 

Believing that there exists certain relations between the 
dietetic habits of our true migrants and their order of arri- 
val, I have prepared the following annotated list. I have 
chosen the order in which they arrived in the spring of 1882, 
as my observations then were more thorough than in 1883: 

Turdus migratorius. (Robm.) Mch. 10. 

Its principal food consists of worms, caterpillars and berries.* 

Sialia sialis. (Blue bird.) Mch. 14 

Food — Larvsa and insects. 

Sturnella magna. (Meadow lark.) Mch. 28. 
Food — LarvsB and insects. 

Melospiza fascia* a. (Song sparrow.) Mch. 28. 
Food — Seeds and iosects. 

Sayiomis fusca. (Phoebe.) Mch. 29. 

A purely insectivorous bird. 

Iridoprocure bicolor. (White bellied swallow.) Apr. 1.] 
Also an insectivorous bird. 

Quiscalus purpureus. (Purple grackle ) Apr. 8. 

In the spring its food is mostly worms, grubs and caterpillars. 

Begultts satrapa. (Grolden crowned kinglet) Apr. 8. 
Food — Small insects and larvsB. 

Colaptes auratuB. (Flicker.) Apr. 3. 

Food — Ants, beetles and caterpillars. 

Certhla familiaris. (Brown creeper.) Apr. Q. 
Food — SmaU beetles and insects. 

Dendroeca coronata. (Yellow rump warbler.) Apr. 6. 
Food — Caterpillars, small flies and beetles. 

Sphyropicus varius. (Yellow bellied wood-pecker.) Apr. 7. 
Food — Ants, beetles and small insects. 

Tyrannus carolinensis. (King bird.) Apr. 12. 
Food is wholly insectivorous. 

Begulus calendula. (Ruby crowned kinglet.) Apr. 14. 
Food — Larvae and small insect& 

Carpodacus purpureus. (Purple finch.) Apr. 14. 

Food — Seeds, buds, plant-lice and caterpillars. 

* The notes respecting the food were mostly taken from Prof. F. H. King^s 
work, entitled **The Economic Relations of Wisconsin Birds," published 
in '* GJeology of Wisconsin," Vol. L 
13 
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Pooecetes graiaineus. (Grass finch.) Apr. 14. 
Food — Seeds and insects. 

Molothrus ater. (Cow bird.) Apr, 14. 
Food Is chiefly insects. 

Progne subis. (Purple marten.) Apr. 16. 
Food wholly insectivorous. 

Spizella domestica. (Chipping sparrow.) Apr. 19. 
Food — Seeds, worms and insects. 

Petrochelidon lunifrons. (E^ve swallow.) Apr. 21. 
Food wholly insectivorous. 

Passerella iliaca. (Fox sparrow.) Apr. 21. 
Food — Seeds, bugs and insects 

Pipilo erythrophthalmus. (Chewink.) Apr. 21, 
Food — Seeds, insects and worms, 

Turdus unalascsB nanua (Hermit thrush.) Apr. 22. 
Food — Ants, beetles and caterpillars. 

The seed eaters as will be seen by this list^ do not appear 
to arrive in force, until some time after the insect eaters 
have made their appearance. This is quite contrary to some 
existing ideas now held by some naturalists respecting these 
movements. But why these birds are not among the very 
first, appears to me a singular anomaly. In their case, the 
temperature must be an important agent in influencing thedr 
movements, for their food, the seeds, are as easily obtained 
in the earlier months, as in May or June, no new plants hav- 
ing had time to flower before their arrival. 

While the food of a few of the earlier migrants consists 
chiefly of winged insects, yet the majority of the first comers 
subsist upon grubs, caterpillars and worms, that are lai^pelj 
found in crevices in the bark of trees, imder fallen limbs, on 
old rails, and in many other similar places. Unless these 
birds are gifted with the art of discovering larvae and in- 
sects while in their winter quarters, the awakening of articQ- 
late life must be an important factor in affecting^ these 
migrations. 

Mr. F. L. Grundtvig when pursuing his close observations 
discovered that the yellow rumps (Dendroeca coronata) when 
they first arrived, associated more or less with the wood- 
peckers, and like them were successful in obtaining con- 



Migration and Distribution of North American Birds, 19 o 

cealed larvae and small insects from under the edges of the 
shaggy bark. They were seen to frequent the terminal 
branches^ and seek their food amidst the starting foliage, 
after the only throng of their brother warblers began to 
arrive and winge insects were becoming numerous. 

This matter of being able to obtain sufficient insect food 
in various ways, must give this warbler an advantage over 
its allies, which I think may possibly account for its im- 
mense nmnbers as compared with some of the other species. 

Does not this rule apply to other birds as well, and in part 
explain the reason why our earlier species are among our 
most abundant birds? 

Birds in districts of homogeneous characters are restricted 
to certain areas by isotherms, but in country not entirely 
suitable for certain representative species, would not the 
isotherm be only a minor consideration as affecting their 
distribution ? 

Can we properly judge of the extent of the faunal areas 
in any specified section, until the whole section is 
practically inhabitable for them during the warmer months ? 
In other words, as civilization progresses and timbered dis- 
tricts and swampy tracts become converted into meadows 
and farming lands, may not the avian fauna of an adjoin- 
ing southern district extend northward until checked by the 
isotherm that constitutes the actual boundary of these divisi- 
ons? Brown County at the lower terminus of the Fox 
River Valley is the last of a series of counties connecting 
with the warmer sections of southern Wisconsin and north- 
em Illinois, that are throughout habitable for such birds as 
prefer meadows and cultivated fields. 

As single field sparrows, orchard orioles, and wood thrushes 
are found here only at irregular intervals, must we not feel 
confident of the close proximity of the northern limit of the 
Alleghanian fauna, of which they are representative 
members ? 

Shiocton, Outagamie Co., the place of Mr. F. L. Grund- 
tvig^s diligent and thorough observations is almost directly 
west from us at De Pere, yet notwithstanding this, he has 
never on any of his varied excursions found the lark finch. 
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field sparrow or orchard oriole. Around Shiocton there are 
farms and some meadow lands but they are isolated. For 
miles on either side extends a tract of worthless land^ once 
a forest, but now transformed by destructive fires into an 
impenetrable non-productive area. The banks of the Wolf 
River are at present wholly covered with green timber 
which is well adapted for arboreous species, but not for those 
referred to above. With these considerations in mind I be- 
lieve that the northern limit of the Alleghanian fauna in 
eastern Wisconsin is not far from the southern boundary of 
Marinette County or where it meets the waters on the west- 
em shore of Green Bay. 
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THE VARIATION IN ATTRACTION DUE TO THE 
FIGURE OF THE ATTRACTING BODIES. 

By D. P. Blackstone, A- M., C.E., BerliD, Wia 

INTRODUCTION. 

1. This paper is a part of the investigations that I have 
nearly completed on the subject. The Variation in Figure 
and in Attraction of a once Fluid Body, due to Rotation, 
Law of Density, and Contraction. The portion of the in- 
vestigations on that subject pertaining to attraction, herein 
given, is abbreviated by the omission of some of the mathe- 
matical demonstrations, and some evident deductions. The 
results attained by my method give numerical exactness to 
any power of the eccentricity of the ellipsoid. 

This paper develops by geometrical methods the law of 
attraction for spheres, each of homogeneous mass, or each 
or either composed of fluid masses of heterogeneous dens- 
ities. It also develops by the same methods the variation in 
attraction due to ellipsoidal figure, where one of the attract- 
ing bodies is an ellipsoid of homogeneous mass, the stand- 
ard for measuring the variation being the attraction of the 
mass of the ellipsoid condensed at its own center. 

A part of my investigation on attraction, not herein 
given, develops the variation in attraction due to ellipsoidal 
figure where the ellipsoid is composed of fiuid masses of 
heterogeneous densities. In this paper I take it as granted 
that a fluid mass under the law of the mutual attraction of 
its own component particles, takes on the form of an oblate 
ellipsoid. In my investigation pertaining to fluid equilibri- 
um I demonstrate under what conditions of rotation the 
fluid mass assumes the form of an oblate ellipsoid, and also 
under what conditions of rotation the fluid mass has not de- 
fined mathematical figure, but would go back if expanded 
by heat, to nebula, "without form and void." 

In finding the attraction of an ellipsoid on any outside 
particle or body I avoid the use of the expedient of 
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conf ocal ellipsoids. In case, however, the outside particle 
is in the plane of the equator or line of the poles, it is an 
evident inference from my investigation that two confocal 
ellipsoids having their foci at the same points, attract the 
same particle outside of both, as their masses. In case the 
outside particle is otherwise located, I have a short and 
simple demonstration which, if put in at the end of Art. 18 
of this paper, would prove that confocal ellipsoids attract 
any outside particle, as their masses. Todhunter in the 
second volume of his History of the Theories of Attraction 
and the Figure of the jE?ar</i, says, referring to the expedient 
of confocal ellipsoids: "Legendre we see arrived at his 
theorem incidentally as he was developing a new demon- 
stration of Laplace's theorem; and the improvement subse- 
quently effected by Ivory in the treatment of Laplace's 
theorem has probably much diminished the interest which 
would otherwise have continued to belong to Legendre's. 
Nevertheless it is to be wished that a simple investigation 
could be supplied of the remarkable result; and perhaps this 
may be attained in consequence of thus drawing attention 
to it." 

It is true that the final results of the investigation of 
this paper reduce to the same as those well known by ma- 
thematicians. It is also doubtless true that the modem 
method of the Calculus is the best for obtaining a specific 
conclusion. But it seems to me that a new and true geo- 
metrical investigation on an intricate subject like this, must 
furnish another lamp by which can be seen new deductive 
truths. However this may be, I feel well compensated for 
the brain force expended in the general mental culture re- 
ceived, and especially in a sharpened ability to detect the 
fallacious logic in my own scientific and philosophic 
thought. 

2. Two particles at a sensible distance apart attract each 
other with a force directly proportional to the product of 
their masses and inversely proportional to the square of 
their distance. This law is accepted because it is the only 
law of attraction that accords with physical phenomena. 



i 
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INVESTIGATION, 



SPHEBICiLL ATTRACTION. 

It is proved under Heading L by demonstration and deduction: 
Tirst — TJiat two homogeneous sphereSy or tvx) spheres^ each made up in 
lamince varying in densities from lamina to lamina, attract each 
other directly as prodtuit of masses, and inversely as square of 
distance from center to center. 

Second, — That a mass composed of fluids under the law of the muttuil 
attraction of component particles, arranges itself, in order of 
the densities of the fluids, in a sphere made up in lamince with 
the most dense at the center. 

3. To find the resultant attraction of an assemblage of particles consti- 
tuting a homogenous sphere on an outside particla 




Diagram 1. 



In Diagram 1 let C be the center of the sphere, having radius C A, and 
P the attracted particle. Also let C B P be a circle described on C P 
as diameter, From P draw any two lines, P g and P e cutting the sphere; 
also cutting the circumference C B P in points a and b, making the angle 
g P e infinitesimal. On the radius C A perpendicular to P C, take C 1 
equal to chord C a, and C n equal to C b. Through 1 and n draw chords 
h k and o p, parallel to C P. Then chord h k equals chord g d, and o p 
equals e c. Per law of ultimate ratio when the angle e P g becomes infin- 
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itesimal, the point x of intenectioii of chord g d with C b coincides with 
point a, and a b equals 1 n. 

Draw t a perpendicular to P C. Then angle G P a equals t a C. Let this 
angle be represented by 5. Then is circumference or length of arc gener- 
ated by point 1 rotated on axis P C for one rotation or an infinitesimal 
part of a rotation to circumference or length of arc generated by point a so 
rotated, as unity to cosine ^, 

Divide the equal chords g d and h k each into the same number of equal 
and infinitesimal parts, and from the points of division draw lines as s e, f c, 
etc., parallel to C a, and y o, z p, etc., parallel to C A. Then for one or an 
infinitesimal part of a rotation, the volumes generated by surfaces having 
dimensions a b. s e, f c, etc., each into an equal and infinitesimal division 
of length along g d, are directly proportional to squares of distances P a, 
Ps, Pf, eta In case then of a sphere of homogeneous density each division 
along chord g d has a mass directly proportional to the square of its dis- 
tance from P. Therefore per law of attraction for particles directly <u 
fTMSs and inversely as square of distancet'the attraction of the mass at any 
division along chord g d, on particle P is the same as that at division a. 
The attraction then, in direction P a of whole mass between chords e c and 
g d, is equal to that of mass at division a into the number of divisions of 
chord g d into inverse square of distance P a. 

Let mass of sphere between chords op and h k rotated be represented by 
m. Then because h k equals g d, and 1 n equals a b, and because circum- 
ference of point 1 to circumference of point a rotated is as unity to 
cosine 3, mass of division a into chord g d equals m cos 5. In right 
angled triangle Pa C let hypothenous P C be represented by D. Then side 
Pa equals D cos, 5. 

Attraction of mass (m cos 5) on P in direction '^ — ™ ^^^^ 



D» cos* 3 




m cos* 5 


_ nti 


D" cos* 5 


D» 



Attraction of mass (m cos 3) on P in direction P C= 



But -^ equals the attraction of a mas) (m) condensed to the size of a par- 
ticle at the center of the sphere on particle P. 

Because P C is the axis ot rotation of chords e c and g d, particle P must 
be attracted in direction P C, and with a force equal to the attraction of 
the mass cut from the sphere by one rotation of the chords o p and h k, 
condensed at the center of the sphere. 

As n 1 is any part of the radius A the whole of a homogeneous sphere 
attracts an outside particle the same as the mass of the sphere con- 
densed to its center. 

4. A spherical shell is a sphere less a sphere of smaller radius. In ac- 
cordance then, with investigation of Art 8, a spherical shell attracts an 
outside xMtrticle the same as the mass of the shell condensed at its center. 
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5. A sphere made up of laminae varying in denidty from lamina to 
lamina is the same aa a sphere composed of shells having densities corre- 
sponding to the laminae. The sphere, then, made up of laminae attracts 
an outside particle in conformity with the law for spherical shells or a 
homogeneous ephere. 

6. When attracting sphere is condensed to a particle, the investigation 
of Art 3 applies to the case where attracted particle P becomes a sphere. 
Two spheres, therefore, attract each other with a force directly as product 
of masses and inversely as square of distance from center to center. 

7. To find the attraction of a sphere on a particle placed within it. 




Diagram 2. 



Diagram 2 shows particle P within the sphere. It is evident from in- 
vestigation of Art 8 that that portion of the sphere outside of the radius 
distance C P attracts particle P equally in opposite direction& The only 
uncounterbalanoed attraction, then, on particle P is the attraction of that 
portion of the sphere inside of radius distance C P. Homogeneous spheres 
of same density vary in masses as cubes of radii. The attraction on par- 
ticles inside of a homogeneous sphere vary, then, as their distances from 
the center of the sphere. 

8. When the sphere is fluid and particle P becomes a small solid of less 
density than the sphere, then body P placed at the surface of the sphere 
floats, and when body P is more dense than the sphere at the surface it 
sinks. ■ Its place of equilibrium is at the center of the sphere, in case all 
the laminae of the sphere are less dense than the body P, otherwise in a 
lamina having the same density as body P. 

It is evident that the law of equilibrium requires a fluid mass acted out 
only by the force of the mutual attraction of component particles to as- 
sume a spherical flgure, and in case the mass is composed of fluids of 
varying densities the fluids must take positions in spherical laminae in 
order of densities, with the most dense at the center. 
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n. 

Preliminary Demonstrations Developing required New Expressions Per- 
taining to the Ellipse. 



First: A, = By/l + E,* oob» 3=Av/1-E« sin* ^ 



B, = Bv/1-+-,E,« Bin* 5=Av/l-E* cofi» 5. 



Second: ain' a= 



E^ 8in> :^ coe»^ 
1-E« + E* Bm«5co6«5 



In the above expresBions A and B represent the semi-major and aemi- 
minor axes of the ellipse, A, any semi-diameter and B, its semi-conjuegate. 

^- ^ and E « Animls ^ ^ 
A} 



E* equals — ^ ^ and E,' equals ^^^^— Angle a is the difference between 



B< 

the angle made by any diameter with its conjugate and a right angle. 
3* is further on defined. 

9. To find any diameter and its conjugate^ the major and mirwr aaes of 
the ellipse being given, 

A 




DiAgramS. 

In Diagram 8* let A B A B be an ellipse having major axis A A and minor 
axis B B, and let B b B b be a second ellipse having B B major axis and 
similar in construction to first ellipse; also let B dB d be a circle with ra- 
dius BC. 

* In center of Diagram 8 C is left out 
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Draw the tangent lines P c, P a and P L Through the points of tan- 
gencj c, a, 1 draw line c g so that the part 1 g is perpendicular to P C. 
Then by known demonstration of conic sections the line eg is straight, and 
gaistogcasBtoA, also gaistoglas A.toB. Since triangles 1 P g, a 
P g, and c P g ha^e each a right angle at g and same base P g, the tan- 
gents of the angles 1 P g, a P g, and c P g are directly as g 1, g a, and g c. 
Since the right angled triangles C 1 g, C a g, and C c g have the same per- 
pendicular C g, the tangents of the angles C 1 g, C a g, and Cog are in- 
versely as g 1, g a, and g c. But angle a P g equals C a g. therefore angle 
1 P g equals C c g, and angle c P g equals C 1 g. Also angle c P a equals 
a C 1, and angle a P 1 equals c C a, and line C 1 produced is perpendicular 
to tangent liae P c. 

Produce major axis A A to P', making distance C P' to C P as A to B. 
Draw P'm tangent to circle having radius Cm equal to C A, and draw P' B, 
tangent to ellipse having axes A A and B B. Through points of tangency 
m and B, draw m g'. m g' is perpendicular to P' C and parallel to P C. By 
constructions angle m P' C equals a P C or C a g. Because then m g' is to 
B, g' inversely as A to B, angle C B, g' equals c P g. Therefore B, C or B, B, 
is parallel to tangent line P c, and B, B, is a conjugate diameter to C C,. 
The angle c C B, is greater or less than a right angle by the angle c C 1 or a. 

Let angle C ag be ropresented by 3", C c g by 5— z, and C 1 g by Sr-^j, 
Hereafter in this investigation ^, or the angle in any ellipse in the situa- 
tion of 5, is called the Elliptic Angle, (3^— z)is called the Alpha Elliptic, and 
(3^+y), the Beta Elliptic Angle. 

It is now evident that: 
Cg = Bsin5. 
Cg' = A sin 5. 
ag = B cos 3". 

A 

eg = g B cos J& = A cos 5. 

mg' = A cos ^. 

B, g == ^ A COS 3 == B COS 3^. 

In right angled triangle C c g; 
C c==A —y'A^ cos" 3-+-B*din«J& = v'B«+{A«-B*) cos« 5= 



v/A«-(A"-B<)sin''3. 
A,=B y^i + E, cos' 3 = Av/1-E^sin*3. 

Likewise from right angled triangle C B, g', 



B, =B|/1 + E/ sin' 3 = A v/l-E«cos*3. 
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10. To find an expression for sine square of an{^ au 
In triangle c C 1, 

8in(5+y)'cT 



sin a =- 



A, 

B» cos 3=A E« cos 3. 
c 1 = A cos 3— -T" 

^ A sin 5 
8in(:^+y)=— 3 

sina^^-A* E^ Bin * 5 cos* 5 E^ fin* 5 cos* 5 

a; B* " ~ '(1-E« sin* 5) (1-E« cos' 3) 

E< sin« 5 cos» 5 



sin* a = 



1 - E' + E* sin» 3 cos« J^ 



m. 

OtTTSIDE ELLIPSOIDAL ATTBACTION IN LINE OF POLES. 

First — An oblate Ellipsoid and an outside particle in line of the poles at- 
tract each other directly a^ product of mass of particle into mass 
of EUipsoid multiplied 6y (l-fn«E,«+fn*E/-KE/+etc.) and tn- 
versely as sguare of distance from center of eUipsoid to particle.* 

Second,^ A prolate ellipsoid and an outside particle in line of the poles at- 
tract each other directly as product of mxiss of particle into 
mass of ellipsoid multiplied lyy{l + tn»E*-f f n*E*-f Jn«E*+etc.) and 
inversely as square of distance. 

In the first case n equals the minor axis of the ellipsoid divided by the 
distance and in the second, the major axis divided by distance, E,' equals E* 
divided by (1-E«). 

11. To find the attraction of an ellipsoid of rotation on an outside 
particle in line of axis of rotation. 

In Diagram 4 let C be the center of the ellipsoid having major axis A A 
and minor axis B B , and let P be the attracted particle. 

On P C as minor axis described a semi ellipse, similar to the one 
having C for its center. Also with C as the center and n C and 1 C as 
semi major axes describe two semi ellipses similar to ones already de- 

*When not otherwise mentioned the ellipsoid is homogeneous. The 
word particle here used represents finite mass condensed to the dimen- 
sions of a particle. 
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scribed. The construction of the remaining portions of the diagram where 
not evident is explained. 

Draw B, B, parallel to P a, and draw A, A, through point of tangency 
a and center O. A, A, and B, B, are, then, conjugate diameters. 

Ordinate a d equals ordinate a g, 1 k equals 1 h« Per known demonstra- 
tion of Conic Sections; 

(a) g d : h k :: B, : R 

When the angle e P g becomes infinitesimal. A, A, passes through the 
points of tangency a and b. From the similarity of the ellipses having 
CI, C n, and C A for semi major axes; b a : n 1 :: A, : A. Draw s z 
through point a, and perpendicular to P a. Then s a = b a cos a 

(&) s a : n 1 :: A, cos. a : A. 




Diagram 4. 



Draw t a perpendicular to P C. Per Art. 9, t a = C 1 coe. 5. Then from 
the similarity of the ellipses; 

(c) t a : C 1 :: A cos. 3* : A. 

The product of the proportions (a) (b) (c) gives; 

g d X B a X t a: h k X n 1 X C 1 :: A A, B, cos 5 cos a: A* B :: cos 5: 1 ^ 

The last ratio is true because A, B, cos ct = A B. 

In accordance with a demonstration in Art. 8, gdXsaX^a represents 
a mass at point a, that attracts particle P in direction P a the same as the 
mass cut from the ellipsoid by rotating chords e o and g d on axis P C; 
and hkXi^^XC/l represents a mass (m) from likewise rotating chords 
o p and h k. 
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Angle C a P equals (90° -a), and angle a CP equals 90*-(5-z). Let 

C P equal D. Then in triangle C a P, Pa=D ^^ (^-^^' 

cosa 

Attraction of mass (m cos 3) in direction Pa on P = ?^??.A^??!_? 

D* cos* (5— z) 

..... - . J. ^. -w^ ^ ni cos 3^ COS (3 + y) cos 'or 

Attraction of mas3 in direction P C = k« — \,I^c-~^ — 

D* COS* (5-z) 

In triangle C c g, Diagram 8. 

^^ ^ A cos :^ 
cos (3^-z) = -^ 



In triangle C B, g, Diagram 3. 

Bcos 3 



cos (5 + y) = 



B. 



*.i. ^. X M A,«Bcos«a 
Attraction, etc, = ~r\i~X T«"r 

A,' B,' coe* a = A' B', or> ;'-3.g,.^ 

In case then of an oblate ellipsoid, 

m B« 
Attraction of mass (m cos 5) in direction P C on P=-jC4-x-gT 

Likewise for a prolate ellipsoid, 

m' A» 
Attraction of mass (m' cos 3) etc., =-jj-rX-XT 

?!=?' |=(l+E,«sin«5)"'* 

B,« B3(l+E.»sin'3) 

(1+E,«8in*5)""*=l-? E,«8in«J^+?-!?E,*sin< - ?:HE,«sin«54-etc. 
^ ' ^ 2 2.4 Z4,i 

A^l -E*sin«5)""*=l + ?E«sin»:^ + ?i? E * sin < 5 + ?!5iE«sin«:^ + etc. 
A*^ 2 2.4 2.4.6 

For oblate spheroid, 

Attraction of mass (m cos5)&c= M^l -^- E,«sin«J^ + ?:^E>in*J&- etc . 

^ D^ 2 2.4 ' 

For prolate ellipsoid. 

Attraction of mass (m' cos5)&c.=J?^(l+ ^ E»sin«5+ ?l5E^in*5+etc. 

d; 2 a4 

12. In the above expressions for attraction any power of E or E, is a 
constant for any part or the whole of the same ellipsoid, while any power 
of sin 5 varies from to 1. In case of the oblate ellipsoid having a constant 
semi minor axis (B) mass (m) varies as A', or as the mass of the whole ellip- 
soid till the ellipsoid becomes a sphere. The same relation is true of the 
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prolate spheroid. The coefficients, then, for eccentricity square, fourth 
power, etc., for the ellipsoid can be correctly computed from a sphere. 

If we should represent the mass of the sphere by unity, and compute 
the fractional masses cut from the sphere by rotating a system of chords 
comprising an infinite number, extending from A to C and perpendicular 
to radius A C, and multiply each of the fractions by its requisite sin-Jd', 
the sum of the products would be the value for sin!' 5 for the whole of an 
ellipeoid. The same method is likewise true for computing the average 
value for any power of sin ^. Let sin' ^, sin^ ^4, sin* V^, etc., be the 
average values for sin' ^, sin^ 3^, sin* 5, etc., for the whole of a homegen- 
e6uB ellipsoid with the attracted particle at the surface. 

By using certain expedients wonderfully abbreviating the just described 
system of computation, I get the exact numerical values for sui'^,,8in^^4, 
sin^^e* ^-> <^^ ^^^ 'o^ <^^ ^if ooB'ttt cos'^5, &a Which are: 

♦Sin«^,= -1 
5 

5. 7 

Sin«i^g = ^^— . 
^* 5. 7. 9 

a* 8«/. 2. 4. 6. 8 

am ^8 = ^ iy g 21 * *C' ^^^ higher powers. 

CosVi=-?- 
4 

Cos«V',= ^. 
o 



6 

Q 

Cos* ^4=—- &c. for higher powers. 

The expression for the attraction of the whole mass (M) of an oblate 
ellipeoid on a particle at the pole reduces to: 

The expression, &c., for the prolate ellipsoid becomes: 



p('+l'^+T''+T***"°)- 



having a constant perpendicular while its hypothneuse and base increase 
in length, the sine of the angle at the base diminishes as the hypothenuse in- 
creases, and as each and all the angles 5 that make up the angle ^ are 

*How these results are obtained is fully explained in the investigations 
on the subject referred to at the beginning of this paper. 
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from right angled triangles that have a common hypotheniue and each 
continues to have the same length of perpendicular as hypothennse in- 
creases, therefore sin^ i^ representing the average of all the sin* 5 variee 
as n^. It can be shown likewise for sin^ if*, etc., which represent the arer 
ages of aU sin^ 5, etc., that thej vary as n^ n", etc. 

The expression, then, for the attraction of an oblate ellipsoid on a parti- 
•cle outside the pole is: 

The expression, eta, ior prolate ellipsoid is: 
U y 3 3 ._. 3 



gr ( 1+ 5n»E«+^n*E* + ^n« E«+etc.) 



IV. 

OUTSIDE ELLIPSOIDAL ATTBACTTION IN PULNE OF THE EQUATOR. 

First,—- An oblate ellipsoid and an outside particle in plane of the egruator 
attract each other directly as product of mass of partide into 

18 3 S 

mass of ellipsoid multiplied 6y (1 + g- Xg- to? E* + q-tX - n* P 

3 5 3 
+ Q^^ X n »• E* + etc.) and inversely as square at dis- 
tance from center of ellipsoid to particle. 

Second,— A prolate ellipsoid and an outside particle in the plane of the 

equator attract each other directly as product of mass of parti- 

1 3 
cle into mass of ellipsoid multiplied by 0- — g- X-r i^' E.* + 

g-jX Y^* E/ -2X6 ^ 9" °* ^'* "^ ®^^' ^^^ inversely as 
square of distance. 

14. This article finds a method of dividing an ellipsoid into an infinite 
numbei' of wedges equal each to each, where the edges of the wedges are 
in an equatorial diameter. 

In Diagram 5 let AB AB be a section of ellipsoid passing through the 
<;enter of the ellipsoid and at rightangles to an equatorial diameter. Draw 
lines C a, C a^ C a^ etc., so that angles A C a, A C aS A C a*, etc., can be 
represented by the alpha elliptic angles :& — z, 3i — z^, 5, — z^, etc.; also 
draw lines C b, C b^, C b„ etc., so that angles B C b, B C bj^, B C b„ etc. 
<?an be represented by the beta elliptic angles 3+y, J^i+yi, ^i+yat etc 
'When the elliptie angle becomes 45° then the z angle equals the y an^le. 



The Variation in Attraction Due to the Attracting Bodies. 209 

In Diagram 8 angle A C c or C c g correapondB to angle A C a of Dia. S, 
and angle A C 1 or C 1 g of Dia. 8, to angle B C b of Dta. 5. In triangl«g 
C c g and C I g (Dia. 8), c g = A cob d, and 1 g 



tan C o g : tan C 1 g 
:: B« : A'. 



COB 9. 

-006 3 : A COS S :: B« : A', or tan A Ca : tan BCb 




When the angles A C a and B C b become inflmtesimal the; are to each 
other as their tungente. Therefore infiaiteaioiBJ angle AC a : angle BCb:: 
B':A' 

The volume, then, of the wedge of the elipsoid measured by AxA'X 
— ?:A-*«lual«'J«itmeafluredbrAxB'X— ^'?-^ in case of theoblate 
ellipBoid. Likewise oblaine-), in the case of the prolate ellipeoid: BxA'x 



ang. A Ca 



=BXB. X^°?-.— 



Id Diagram 6 let A B A B be an ellipse having semi diameter C B, equal 
to (B,), and B, b, B, b, a similar t-llipse having C B, equ il to (a,), also let 
B, a B, be a circl«> with radius C B,. From any point P in line C B, pro- 
dnced. draw tangent lines P A,„ Pa, Pb„, and from points of tangencr A,„ 
a, and b„, draw CA„ Ca, and Cb,„ Draw C B„ parallel to A„ P, and Ca„ 
parallel to b,, P. Then C A„ (A„) and C B„ (B„) are remi conjugate diam- 
eters in the one ellipse, and C b„ {it.) and Ca„ (a„) are corresponding semt 
conjugate diameters in the other. 
14 
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Form points A., a, and b^, draw ordinateB to diameter B, B,. These 
ordinates Intersect diameter B, B, in a common point g, and C a g is an 



elliptic angle, a g=B, cos ^, A, g=A, cos 5, and b^ 



B« 



^cos:^. 




The ordinate A, g being parallel to to A, C (A,), the angle C A. g is equal 
to the angle A, C A. or the angle that A, makes with A^. Also b^, g being 
parallel to b, C, the angle C b^ g is equal to the angle that b, makes withb^. 

Draw A^ n and b^ m perpendicular to diameter B, B,. Then 90° plus or 
minus the angle g b. m or g A. n (a) equals the angle that A, makes with 
B,. Draw g d and g f each equal in length to g C, having angles d g C and 
f g C each equal to angle a. Then from the right angled triangles d A^ g 
and f b. g having perpendicular d g equal to f g, : 

B* 
tarn d A. g : tan f b, g : : -^ cos ^ : A, COB ^ : : B,'' : A,«. 



The Variation in Attraction Due to the Attracting Bodies, 211 

"When angle 5 becomes infinitesimal points d and f coincide with point 
C, aitd angle d A.g equals C A^g, and f b^g equals C b.g. Therefore infini- 
tesimal angles C A.g: C b,g :: B,': A,' 

Form Art. 10, 

A,« = A»- (A«-B«) sin« 5. 

B,«=B*+ (A»-B«) 8in« 5. 
Then A,«+B; = A« + B». 

Angle C A.g represents any of the angles a C a,, a, C a, etc., and C b^g, 
any of the corresponding angles b C b,, b, C b„ etc., of Dia. 5. The vol- 
iiine of infinitesimal wedge then from an oblate ellipsoid measured by A X 

^' ^ ^^^^~ ^"^""^ *^* measured by AX B; X Ang. ^^' 

Aa a* + B,'= A' + BS the iufinitesimal wedges of prolate ellipsoids, the 
sums of which make up the oblate ellipsoid are equal, each to each, in 
'volomei The same can likewise be proved of wedges of a prolate 
ellipsoid. 

16. To find, for any even power, an expression for the average of the ec- 
centricities of all the infinitesimal wedges composing an ellipsoid, with 
edges m an equatorial diameter. 

The edges of the elliptic wedges have a common semi-axis A and 
the other semi-axis varies from A to B as A, or B, vary from A to B. 

B, for angle ^ equals A, for angle (90"— 5). 

Eccentricity ^'""^^> — ^'"T— sin«5;=E'din'5=E'co8»(90° - 3). 

Eccentricity 4:!i:^=^'~l!oos«5=E*cos»5=E»si.iX90'-3). 

A« A« A» A« A« A* -roouw*^, 

Divided by the number of wedges equals, 

EXsin'J^ + cos«5 + sin'^, + cos«5, + sin*:^, + cos»5, + &c to 45"), 

divided by the number of wedges. 

Trigonometry gives: 
sin' 5 = i — i cos 3 5. 
cos' J^==i + ico82:^. 
sin' ^ + cos* ^ 

The value i is true for any pair of wedges. It is therefore the true value 
for the coefficient of E' in the expression E^ sin" 5 which gives i E* for the 
average eccentricity squared of all wedges. 

(A'— A *)' (A'— B ')' 

- — ^4 ' +- — X4~^" + ®*c., to 5 for 45/ divided by number of wedges, 

equals E* ( sin* 3^ + cos* 5) + etc., to 5 for 45,° divided by number of 
wedges. 
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Bin* 3 =--1 cos 2 J^ +-. cos" 2 5. 
2« 2 2* 

cos* 3= 1 +lcos25+ - cos' 25. 
2« 2 2^ 

sin*5+cos>5^1 1 ^,2^ 
2 2» 2» 

The first term | - 1 of the above result is true for any value (^i^en to ^ 

from 0° to 45**: therefore - is the average for that term. It is now required 

2" 

to find the average of the succession of terms, -^ cos' 2 J& +-, cos* 2^, +-^ 

cos 2 :^, + etc, to 5 for 45°. When ^ becomes 45", 2 ^ becomes 90' ; therefore 

these terms can be put in shape as follows: i [cos' 2 3^ + cos' (90*"— 2 5) + 

2* 

cos« 23, + cos' (90°-23i) + cos* 2 3,+ cos« (90^-23,)+ etc., to 23 equal 

45**], divided by the number of terms. The average value, then, for cos' 23 
is i. The average value of 

By like computation the average value of 

Sin«3 + coB«3 _l 8^ ^ _1L= ^A 
2 2«"^2»^^ ^^—48 2.4.6' 

Siii«3+co88 3 8.5.7 



2 2.4.6.8 

Sin'0 3-Hco8»«3 8.5.7.9 . , 

2 ^^"2 4 6 8 10~' ®^'* liiglier powers. • 



For each of the infinitisimal wedges of an oblate ellipsoid, mass and dis- 
tance squared are constant factors. The expression then for the attraction 
of an oblate ellipsoid on a parcicle outside in the plane of the equator is: 

M •. . 1 8 ._ 8 8 



^,(l+2X5n'E' + 2lX-^a*E^+etc.). 



For a prolate ellipsoid, etc. : 

M' y . 1 8 _. 8 8 



W ( '-2^ 6'»'E,V^X?n.E,'-^tc), 
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V. 

COMPARISON OP ATTRACTION AT POLE AND EQUATOR, AND ATTRACTION OF 

CONFOCAL ELLIPSOIDS. 

First. On an oblate eUipaoid the attraction at the pole exceeds that at the 

equator by ^,(j-^E« +^E^+ ^E*+ 535^^+.) or by f 

Second. On a prolate ellipsoid the attraction at the equator exceeds that at 
*u 7 i^M/l_. 87 „. 229 „. \ , M/1, 8,, \ 

Third Confocal ellipsoids having foci at same points attract an outside 
particle in line of poles or plane of the equators directly as their 
masses. 

A-B 
In the above enunciations h equals -^— or E' equals h (3— h). 

16. The expression for the attraction at the pole of an oblate ellipsoid is 
-^ (1- ? E,+ -J E/- ? E,« + etc. ) By substituting. 

E* ^ 

jz:^ '^r E,' and A' (1— E') for B', the expression becomes, 

The expression for the same oblate ellipsoid at the equator is: 

Subtract expression (b) from (a) and the difference is: 

-^/iE« + i?E*+^E«+-^?E«+ ^ 
A« VlO ^280 ^560^ ^44«0 ^' ) 

By substituting as above for E', and for B^ the expression for the pro- 
late ellipsoid at the equator becomes: 

(03 a5 V^ +-10*^ +280*^ +5«o'^ + ) 
The expression for Pole is: 

(d) ^ (l+|E.-.»E'+?E.+ etc. ) 

A* VlO ^280 ^1680 ^ / 
equals difterenoe. 
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17. To find the relation in law of attraction existing between two con- 
focal ellipsoids having the same foci on a particle outside of both and in 
line of poles or plane of equator. 

Let the semi major and the semi minor axes in the one be represented 
by a and b, and in the other by A and B. 

, a'— b« 
e. — ■■ J 



E. 



A*-B« 



e,« : E,« : : 



B« 

a«— b« A«— B« 



b« " • B' 



Since the ellipsoids are confocal. 
a»-b«=A«— B\ 

(a) e, : E, ' ' h' ' B** 

(b) e* :E/::r4 • ^j ®*^ '^^ higher powers. 

It is evident from construction of right angled triangle Pa C in Dia. 4 
that any sin 5 for ellipsoid having ecentr^city e,' is to corresponding sin ^ 
for ellipsoid having eccentricity E.^ asb to B. therefore 

(c) sin«3:sin«5, :: b»:B* 

(d) sin* 5 :: sin* 5', : b*: B,* etc. for higher powers. 

Product of (a) and (c) is, 

e; 8in» 5 : E; sin* 5, :: ^': gl :: 1 : 1. 

Product of (b) and (d) is, 

b* B* 
e* sin-* 5 : E/ Bin* 5, :: ri : ^^ : 1 : 1. 

etc. for higher powers. 

e,' 8in« ^ + e,* sin* 5 + etc: E," sin* 5, + E,* sin* y, + etc. :: 1 :1. 

This proves that confocal oblate ellipsoids attract an outside particle in 
line of poles directly as their masses. 

Likewise it can be proven thai confocal prolate ellipsoids in line of axis 
of rotation attract in conformity with law of masses. 

As an ellipsoid can be made up of infinitesimal ellipsoidal wedges with 
edges in an equatorial diameter, confocal ellipsoids attract an outside piar- 
ticle in plane of equators as their masses. 

It is evident that this law holds true for confocal ellipsoids made up of 
laminae varying in density from lamina to lamina providing correspond- 
ing laminae of each ellipsoid are of same density. 
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VI. 



OUTSIDE EUPSOIDAL ATTRACTION IN ANY DIBECTION. 

First. — An oblate eUipsoid and any outside partide attract each other 
directly as product of mase of particle into mass of ellipsoid 
multiplied by [l-J n» E* (1— | sin* 0)-{E* (Q«-f n^+J sin« O 
-I siii*0-4n« 8in«0 +8n» 8inK)+ V/ n* sin«0-}J n* 8in*0) + J 
and inversely as square of distance from center of ellipsoid. 

Second — The sine of the angle made by the direction of the resultant at' 
traction, and the direction from the partide to the center of the 
eUipsoid equals f n' E» sinO co« O [I +E« (f -2 sin* 0-# n« + ff 
n« Bin^O) + J. 

Third — The increase in attraction on an oblate ellipsoid from the equator 
to the'jpoles true to the fourth power of eccentricilty varies as the 
square of the sine of the elliptic angle. 

In the above enunciations, n equals B, divided by D (distance), and O 
represents the elliptic angle used to find B,. 

18. To find an expression for the attraction on any outside particle, of 
any two opposite infinitesimal wedges of an ellipsoid with the edges in 
the diameter extending in direction to the particle. 




Diagram 7. 

In diagram 7 let B, B, be the diameter of the ellipsoid extending in di- 
rection to the outside particle (P), A A and B B being the principal axes of 
the ellipsoid. This elliptic section rotated on axis B, B, through an in« 
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finitesimal angle represents the two opposite wedges in the plane of the 
principal axes. With C as a center and a a and b b as principal axes de- 
scribe an ellipse similar to one having axes A A and B B, also describe 
circles with radii C b, and C B,. On C P as a diameter corresponding to 
B, B, as a diameter describe another similar ellipse. From P draw Ph and 
Pi tangent lines to the ellipse having axes a a and b b. Draw diameter 
B, B. or b, b, parallel to tangent Ph, also diameter B,, B,, or b,^ b„ parallel 
to tangent PL Through the points of tangencj a. and the center C draw 
the diameter A^ A^ or a, a. , then A, A, and B, B^ or a, a^ and b, b, are 
conjugate diameters. A,^ A,^ and B,^ B,^ or a,^ a,^ and b,^ b„ are likewise 
conjugate diameters. Through the points of tangency a^ and a,, draw 
line m n, and diameter A, A, parallel to m n, then A, A, and B, B, or a, a, 
and b, b, are conjugate diameters, and a^ d and a,^ d are equal ordinates. 
From P draw line Pe tangent to the circle haying radius C b,, and from 
point of tangency g draw line g d 1; then line g 1 is perpendicular to di- 
ameter B^ B^ and a double ordinate.* 

From known demonstrations of Conic Sections^ 

g d : a,,d :: b, : a, :: B, : A, . 

Draw radius g C and let angle C g d or its equal g P C be represented by 
5. Then because g d = b, cos 5, and a,,d = a, cos 5, 

Thickness of elliptic wedge at a, is to that at a,, as a, : a, cos 3 or 1 : cos 5. 

Likewise thickness of wedge at a, is to that at a,,,^as 1 : cos 5. 

Through a, and a, draw double ordinates o p and r & These double ordi- 
nate are equal because they are equally distant from center C. 

Per Conic Sections, 

Chord o p : chord h t :: B, : B,, . 

Chord r s : chord i f :: B, : B,,, . 

Let a be the difference between a right angle and the angle C a, p or 
C a, s, also let b be the difference between a right angle and the angle 
C a,, t and b, that of a right angle and angle C a,,, f . 

The differential width at a, corresponding to n 1 in Dia. 4 is to differential 
width at a,, corresponding to s a Dia. 4 as A, (X)S a : A,, cos b. 

Also the differential width at a, is to that at a,,, as A, cos a : A,,, cos b, 

The product then of thickness at a, into length op into width at a, is to 
that of thickness at a,, into length h t into width at a„ 

( 1 : cos 5 ) 
As •< B, : ^./ r •• ^fi, cos a : A,,B„ cos 5 cos b :: 1 : coe :^, 

( A, cos a : A,, cos b ) 

Because A,B, cos a equals A,,B„ cos b the last ratio above is true. 
^These double ordinates and line P C should intersect at d. 
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likewise the product of the thickness at a, into length r s into width at 
a^ is to that of the thickness at a.,, into length i f into width at a,„. 

( B, : B,,, ) 
As -j 1 : cos > )■ :: A,B, cos a i A.,,fi,„ cos b, cos 5 ;: 1 : cos >. 
(A, cos a : A^^.cosb, ) 

Mass-factor then at a, is to mass-factor at a,, or a,,, as 1 : cos 5. 

If in Diagram 7 conjugate diameters A, A, and^B, B, were at Iright angles 
the chord element of mass and the wedge mass would be cos' a, to unity 
greater. Regardless of the law of variations of the angle a, from wedge to 
wedge if we assume a homogenous solid made up of elliptic wedges having 
a common edge length of B, B,, and limited in width by an ellipse with 
principal semi-axis A and A, having its plane in center C and at right angles 
to diameter B, B,, then we have a volume that can be divided into infini- 
tesimal wedges of equal masses in accordance with Art. 14. If the ellip- 
soid be divided into wedges having the same angular thicknesses as those 
of the assumed solid, then the mass of any wedge of the ellipsoid is to the 
mass of the corresponding wedge of the assumed solid as the square of the 
cosine of the a angle (cos^ ^.) to unity. In the assumed solid let m repre-- 
sent the mass of the chord element, m that of the wedge and My the masa 
of the whole solid; then in the ellipsoid m cos* a, is the mass of the chord 
element, m cos' a, that of the wedge. Let M be the mass of the ellipsoid. 

Draw k b^ and jb., parallel to diameter B, B,. As it wasjproven that a^d 
equals a, cos 5 so, by similar construction of diagram with radius of cir* 
clea, C, with a point P, in extension of diameter A, A' and with points of 
tangency corresponding to a. and bl,„ at b^ and b, „ it can be proven that 
k b, and j b^ , each equals b, cos 5. 

By construction angle Cb, k equals angle a^ PC, and Cb, J equals a^, PC. 
Angle b. k C and b^ j' C each varies from a right angle by the angle a. Let 
angle a^ PC be represented by ^ + u, and a„PC by 5— v, 

D sin a.C P. 
a, P = 1 

* cosb 

From a^ conceive a perpendicular drawn to diameter B, B,. In con- 
struction then we have a rigbt angled trian;d;le with hypothenuse Ca^ or a^ 
and with perpendicular equal to a, cos 5 cos or, in which 

-, _ a' C03 5 cos a A, cos 5 cos a 
sin a. C P = =— ^ T 

a^ A^n 

_ DA' cos ^ cos a 
a P= 7 r . 

* A^ cos b 

Likewise, 

Jl,„ P = D a, cos 3- c os a 
A,, cos b, 

Draw line P c making an angle (<3r±z) with P C, and let P c be the result-^ 
ant direction of attraction for the two opposite chord elements. Draw 
line V C u making angle u C k or v C w equal to angle z; and draw linea 
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h„, Y and b,, z paraUel to Pc Then right angled triangle b,,, t C has angle 
O b,,, y equal to ^—y+(a±z); and right aogled triangle b,, z C has angle 
C b„ z equal to 5 +u— (a ± z). Produce line b,, k to u, b,, z u is a right angled 
triangle. In triangle u C k angle C k u equals 90° + a, angle k C u equals 
z and C u k equals 90**— (a±z). 

Q. , , A, sin 5 sin z 

Side u k = — ^ ; — ^.— r— 

cos(a±z) 

1- « c^ -A, sin 5 sin z 

b,, u = B, cos 5+ * . ^ . 
" ' coB(a±z) 

b,, z =: B, cos ^ cos (a±z)+ A, sin ^ sin z. 

Likewise, 
b,, v=B, eos 5 cos (a±z>— A, sin ^ sin z. 

In triangle b^ z G, 

^, B, cos J^coe (cr±z)+A. sin J^sinz 

cos [5+u— («±z)l-=-^ p -^ 

^« 

In triangle b,, ▼ 0, 

^, B, cos 5 cos (cr ± z) — A.sin^sinz 

cos [5— v+(a±z)]=-^ 5^— '- . 



LetJE?* 



B 
A*-B.« 



/« 



,^ . , , ^, B, cos 5 Iqos (ifrbzH-i/lTiF* tan 5 sin z 
cos [5+u— (a+z)|=-i ^ ^ 

Xjet ]=cos(ai-zX and n=v/l+J^*tan 5 sin z. 

Por mass (m cos 5 cos* nr) at a^ in direction Pc on particle P. 

,^ ^, m cos« a A». B, cos' b C08« 5 (1+n) m A « B, cos«b(l+n) 

Attraction = : — —. — . - 

D* A/ B. co8« :^ cos« a D«A.*B, 



9. 



A « B,« co8«a 



B,«co6«b • 

Att, eta, then= ^.^ .- r-^ . 

D* B^* 

Likewise for mass (m cos 5 cos' a) at a,„ in direction Pc on particle P 

Att - ^ B/' - P) co«*^ 
D" B» 



;<f 



Draw C X perpendicular to b,, u, and draw a line from perpendicular 
to b,,, j produced. In right angled triangle b,, X C, or in a right angled 
triangle similar having hypotheuuse B„ C instead of b,, C, 

Side f or C X = A, sin 5 cos a. 

Side for b,, X = B, cos 3^- A, sin 5 sin jr. 
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Hyp. B,.«=B,« cc»« :& + A/ ain' ^ ain' aH-A,'sin« ^ oos« a-2 A, B, sin j^ oos 
J^ Bin or. 

=B,' [[l H- ^« Bin* 5 -2 i/U^E*sm ;^ cos 5 sin a J 

Likewise, 
BJ =B,« [1+^,* sin* 54-3l/i+^ sin J^ cos J^ sin a]. 

Let s = ^ sin* 3^, and t = Hl/l+W sin 5 cos 5 sin a. By substitution 
and reduction. 

Att etc, at a„ = ^^±^ 2??-i . 

D«[l+(8— t)J* 

Att etc, at a„. = «*('-") oog!.^. 

D* [ 1 + (s+t)]* 

-P^l±£_, ^ a+nXl-f (s-t)+|^(s-t).-.tc]. 

= a+n)(l-|8+Jt+„). 
For maoB at a„ in directioa po on p. 
Att = ^0^-^^oo8«a (i_| .±, t +j. 

For mass at a... etc. 



Att. = "> a-n) C08' « (i_j ,^ t+ ), 

D- 

Multiply the first series by 0+n) and the second by fl— n) and divide the 
sum of the results by two and we get 

* . mcoe*a, 8, 8 8.6 8.5 8.6 

Average Att.= — 5i"^l-3 ^ + T"*"^ ai * "*" 2Ti * T" °**~"' • 

l=coe (a±z)= 1— i sin* (a±z)— g-j sin* (a±z)— etc. 

Replacing the values of 1, s, n and t, 

(a.>i Att-^^^^Fl- - J^8in*3 +?!?JE*sin* 5+i? sin* 5 sin* a-?:? sin* 
(o.) Att— D* L 2 2.4 2 2 

5 sin* a ± 8 sin*. 

5 sin crsin z-A sin* (« ± z)-?:ii^£f« 8in« 5 +.1. 

2 ^ 2.5.7. "J 

Let (a + y) be the angle that line PC makes with the resultant direction 

of attraction for the two opposite wedges, then any two corresponding 

opposite chord elements contribute in the attraction of the two opposite 

wedges. 

ri. \ A A. ^ COS* cxf ^ 8 _. , . ^ . 8.5 _-, . ^ « 8.5 . „ ^ , - 
(6.)Att= — =-, — I 1- - JE* sin* J^+^r-r JE?> sin* 5 + -- sin? 5 sin* or— 
D* i- 2 2.4 2 

-^ sin* 5 sin* a ± 8 sin* ^ sSna sin y—^m* (a±y)— 14^ E* sin* :& +,1 
40 a «.4.o ^ 
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In the above expression (b), for the two opposite wedges, angles a and 
(a ± 7) as well as eccentricity £ are constant quantities. In accordance 
then with the expedient of Art 12 for summation, an expression for the 
attraction of the two opposite infinitesimal wedges on particle P is found 
by putting 

Sin» 3=|- n«. 
Sin^ ^=~n*, 

€i A ft 

Sin' 5= n*. Etc., for higher power . 

For the two opposite wedges in the plane of the principal axes of the 
ellipsoid on particle P, 



m cos* a r ^ 8 8 12 

k.= — jji — I l-5n«^«+iyn*-E?*-|-8n«sin«cr--y n*sin»a 



1 8 

sin a sin y— ^ sin* (a ± y) — ^ n^E* +, 



] 



Id any two opposite wedges let E, represent the excentricity and angle 
(^/ +7<)> ^0 direction of the resultant, then for any two opposite wedges: 

(c) Att = glf 1— ^ n« -ET; + ? n* E* - sin'a, + 8n« sin' a,~ 

ft 4 ft ^ 

n* sin* a, dr =n* sin a, sin y,— u sin* (a ± y ) — ^n' J^,* +.1 

19. To find an expression for angle <ar, and for the eccentricity E* of any 
wedge. 

Let O be the elliptic angle for the ellipse having A and B for semi major 
and semi minor axes, and let ^ be the elliptic angle for the ellipse having 
A and A, for semi major and semi minor axes; also let a, be any semi 
diameter of the ellipse having A and A, for aemi major and semi minor 
axes, and let b be the semi minor axis of the ellipse having A for semi 
major axis and a, and B, for semi conjugate diameters. 

For any infinitesimal wed|;e of the ellipsoid having its edge in diameter 
B, B, , 

Sin*a = ?^^V^'-^ 
' a,« B,« 

B,*=B* + (A*-B*) sin* O. 

a,* = A* — (A* - B*) sin* O sin* $. 

a,* + B,* = A* + B* + (A* - B«) sin* O cos*|. 
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Per Conic Sections, 

Therefore b« = B« + (A« - B») 8in« O co8» t 
a,« B* - A« b« = (A« - B»)« sin* O coe« O sin* i 



Sin* a, _! 



(A*-B«)» sin« O cofl« O sin« ^ 



E* 8in« O coB« O Bin' € 



a,« B.« 



(1-E« Bin« O sin* $) (1-E« cob« O)' 



Sin» a, = E^ sin* O cos* O sin* ^ + E« sin* O cos* O sin* $ + , 
Sin a, = E* sin O 006 O sin ^ + i E^ sin O oos' O sin ^ + i E^ sin* O oos O 
8in« $ + i E« sin» O coe> O sin» €-.. 

jE?; — ^ ' p A*=^E« coB» O - E« sin* O sin* § + E* cos* O -E' sin'O ces* O 
B, 

sin* € + E« cos« O - . ' 

E*= E* cos* O - 2 E* sin* O oos* O sin* $ + E* sin* O sin* $ + 2 E* cos* 




Diagram 8. 

To find an expression for angle (or, +7,) for any two opposite wedges. 

Diagram 8 is constructed in accordance with diagram 7, having lower 
part laid over so that point A,,, becomes a,,,. A,, n and &,„ m are dr^wn 
perpendicular to P C. Angle a,,, R A^ equals 2 or, C b, R or b, P C equals 5, 
A„ P R equals (5 + x) and a,. P R equals (5— v). 

In triangle A^ Pa,^ , 

(a), sin A, Pa,, or sin (x+ v)= sin (5+x) sin {^—v). 

cos Ol 

Pb = D cos 5 ; PR=D cos *5 ; and b, R = D sin ^ cos J^. 



A„ R = a,,, R =g^ D sin ^ cos 5=|/1 + i7* D sin ^ cos 3^ 



A,, n=a,,, m= v^l + ^'Dsin 5co8j^co8a, 
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R n = R m = >/! + J5* D sin J^ cob ^ sin a 
P n=D cos 5(008 5- i/iTS* Bin 5 sin a ) 
Pin=D cos 5f cos 5 + i/i + E^ sin 3 sin aj 

A.P=\ Pn«+iM* = D cos 5Ll+-&'8in« 5-2Vl+5«8in5cos3sma:J 
A.,P=V Pm«+ajm«=Dco8 511+^' 8in« ^+2^jl-{-E^ sin^cos^sina J 



Sin (J»4-u)= 



A.n_Vl + ^' sin^cosa 



AP 



1,1 +E* sin*:^— 2 (1+Jg;»)* sin5cos38iiia J 



Sin r<»— y V- ^-"^ _ Vl+^'Bin3oo6 

Ll + JS?« 8in«J^+2 (l+£?*)* sin^oosj^sina J 

Sin (3+u) sin (J^-T)=V^+-^' )Bin«3coB«a 



L(l+^ 8in«5)»— 4 (1 + -B«) sin»3cos«J^8in«a J 



Expand and reduce this yalue for sin (5+u)Bin (^ — t\ and substitute 
the result in expression (a) of this Art, 

Sin(u + v)=2 Bina cosa (sin«3 + E^ sin^»—E^ ein^^^E* sin*^ + £* sin':^ • 
4-2 sin* 5Bin« a— 2 sin« J^Bin»a+^ sin«5— .). 

Sin (u+v)=;2 sina (8in«5+ JS;« sin* J^— j&« sin*5— ^ sin*J^+-E?* sin«5— ^ 

sin*:^ 8in*a + 2 Bin*:^ sin* a— 2 Bin«5 sin'a+jB* sin«:^— J 

tan (u+ v)=2 sin a (sin» J^+2&« sin* 5-^« sin* ^-E* sin* 5 + Jg?* sin* >-i sin* 
^ sin« a4-2 sin* 5 sin* a+J&« sin* 5-'). 

The difference (4 sin* ^ sin* cr) between tan u-f y) and sin (u-f-v) is of the 
order of the sixth power of eccentricity, therefore to the sixth power of 
eccentricity^ per this method of deyelopment, the sine, the arc and the 
tangent of the angle (u+v) are of the same length. 

Diagram 9 is so constructed that triangles A,, P Rand A,,, P R are e qual 
to triangles like lettered in Dia. 8. In line P A,,, take P B equal to P A,„ 
and let it be represented by unity. Produce P A,, to D, making P D equal 
to P A,,,, and let it be represented by (1+a). Produce P D to F making 
P F equal to (1+a)^ Complete parallograms P A„ C B, P D E B and 
P F Q B, and draw diagonals P C. P E and P G. 
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By construction angles It P C and E P C are equal, and either of these 
angles is equal to half the difference of the angles P E D and E P D or 
E P B. Angle C P G is also half the difference of angles P G F and G P F 
or G P R Diagonal P G is the direction of the resultant of the two forces 
represented by the lines 1 and (!+&)'• 




Angle R P E is equal to angle (u+y). 
In triangle P E D, 

tan^^P+^^P = tanOPE^-±g. 
2 a 

In triangle P G F, 

ton L±!jLGP.F = tan CPG^+?JL±JL' 
2 2a + a' 

The half sum of angles PED and EPD is equal to the half sum of angles 
PGF and GPF, therefore 

tanCPE^ = tanCPG ^^^^ * 

tanCPG 

ui^CPE = 2-* * +* * -^ * +- 

From values of A^P and a,^P already developed in this Art., 



a = 3|/1 +jE;* sin 5 cos 5 sin a- %E*^\-^E* sin* 5 cos 5 sin a + 
(l4-E«)* 8in» 5 cos* sin* ^ a+, 

a* = 4 sin* 5 cos* 3 sin* a+. 

The angle CPE is one half of angle RPE or i (u+v). 

u+v 1— cos(u4-v) 1 . 1 

**^ ""2~ = 8in(u + v) = ■8" ^"^ (^+^) "^ 2:4 ^"^ (u-f v)+etc. 

tan CPG=2(l-8in« 5 cos* 3 sin* a+.)tan ^-^^ 
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u + v 
tan(a±z) = tan f CPG 4- — g— ^=- 



u + v 
1-tan CPG tan — tt- 



tan (a±z) 
9in(a±z) = — ; 



i/l-|-tan*(a±z) 

As the chord elements of attraction from wedge to wedge vary in 
mass as m cos* a the above expression foB sin(a ± z) must be multiplied by 
m COB* a. Thus modified and expanded, 

sin (a±z)=8m cos* a sin a(8in* 3 + J&* sin* 5— J. 

sin (a±z)=8m sin ^(sin* 3+i:* sin* ^-E' sin* J»-£« sin* ^+E* an* 

8 4 23 

5--^ sin* ^ sin* a+-8" «Ji* ^ sin* a— j-sin«J^ sin* a+E* sin«5-.) 

The let'ers in the above expression are for the plane of the principal axea 
For ai«7 plane substitute ct^, E,^ m, and y, for z. As a:, and E, are constant 
quantities for any two opposite wedges, summation of chord elements for 
opposite wedges can be made per ezx>edient of Art. 1%, by putting; 

sin* 3 = -4- ^'- 

2 4 
sin*3= -Ji— n*. etc, for higher powers. 

6.7 

sin {a, ± y.)=4- «^ «o a, n* (1 + ^.* - — E,* n* - -i- ^'* ^' 

6 7 7 

^±^ ^4 n*- JL sin* a, + Jl n* sin* a, -J?- n* sin* a, +44' E,« — .) 
TTS^ 2 ' 21 . '68 ' 7.9 ' '' 

Substitute in the above expression the%values given for sin a, and eccen- 
tricity {E,,) in Art. 19. 

.. V . //r 4- V V=_? m n* E* sin cos O ain $ , 

KP.) Bim ,± J,J= g [(1 -IE* sin^ Osin^ $) (1 - E* cos* 0)J* 

[1 + E* cos* O ( 1 — ♦ n«) — E* siD* O sin* $ (1 — f n*) + E* cos* O 
a - * n* 4- ,\ n*) — E* sin * O cos* O sin* $ (J - f f n* + V n*) — f n* 
E* sin* O sin* Ul — * n*) + ,]. 

21. To find the tesultant direction of attraction for the who^e Ellipsoid. 

For any two opposite wedges there are two correspoading opposite 
wedges in the adjacent quarters of the Ellipsoid. The resultant for these 
four wedges is found by multiplying the expression for the resultant of 
either of the two opposite wedges by the cosine of the angle [90° minus 
the alpha elliptic aogle (^— b)]. or the sine of the alpha elliptic angle (^— b). 
Let (a, ± y^ be the angle for the resultant of the four wedges. 



sin (P-\}\-' ^' ^^^ g_8m$ (1-E*8in* 0)^ 
^ ^ a, (1-E*sin*0sin*4)** 
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Multiply this value for sin (I— b) bj expresbion (b) Art 20, then the ex- 
pressioQ for the resultaat of t^e four wedges is, 

sin (a, zb yj= { m n^ E^ sin O cos O [(l+J E-^-2 E^ sin"^ O-} n« E^f n« 
E« sin^ O) sia'^ ^ +4 n^ E^ sin'^ O sIq^ | ± J. 

If the attraction of the pairs of wedges were equal, each t3 each, then 
per Art. 15, the resultant of attraction for the whole ellipsoid would be 
found by putting, 

Bin- <;=y 

Q 

sin* q= — , etc. for higher powers. 

Let (cr ± w') be the approximate angle for the resultant so found. 

(a) sin Ux ± w) = f Jlfn^ E* sin Q cos OJl + E'^(|— 2 sin* 0—4 n^ +n« sin^ 

0)+EX') +J. 

To correct this result let (s) be the angle that the resultant of any four 
wedges having the angle ^ greater than 45°, makes with the resultant of 
the four wedges so taken that the square of the sine of an^le ^ in first plus 
the square of the sine of angle ^ in the second shall equal unity. The 
correction for any such group of eight wedges is the difference nf a cer- 
tain two angles the sum of which is a certain angle (s). Let p and r be 
these angles. Expressions for the sum and difference of the resultant 
attractions for the two four wedge groups are obtainable from expression 
(c) Art. 18. By a well known trigone metrical method the expression for 
the tangent of the half difference of the two angles p and r is: 

tan Erl=_ Mi^4 E4 gin^ O cos O [(1+E*C) (2 sin'^ 1-1)^ ± J. 



(2 sin* ^-1)* = 1-4 sin'^ | cos^l. 



The expression [sin- a cos* a+sin* (45*— a)co8*(45° — a]=r:^, from well- 
known trigooometrical fromulse, proves that the value of sin*| cos'l 
for any and every group of eight wedges or for the average of all groups 
composing the ellepsoid is i, therefore^ for the whole ellipsoid the cor- 
rection becomes: 

tan ~-^= Yoo ^^* E* sin^ O cos O [(1+E*(J+ J: 
sin ^=ioij Mn* E* sin' O cos O [l+E^C^H-']. 

This correction united additionally, as the conditions require it, to ex- 
pression (a) of this Art gives: 

sin (a— w) = { Jfn* E« sin O cos O [l+E* (i-2 sin^ O-fn* 4- f Jn« sin« O) 
15 
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This method of correction gives an expression exactly true to the eighth 
powf r of eccentricity. Another order of correction, similar to the one 
treated, commences with the eighth power of ecentricity, but its effect is 
small when eccentricity is large, owing to the fact that each group of 
eight wedges to be combined in the next order of resultants, is so com- 
posed of wedges from different parts of the ellipsoid, that the attractions 
of all groups of eight are very nearly equal each to each. 

'M.* M 

-^~~l-sin«a ~1— i E*Mn* Oco8« 0*+' 

Substitute this value for M in the above expression for sin (a—W) and 
we get for the whole ellipsoid the angle that the direction of attraction 
makes with the direction from the attracted particle to the center of the 
ellipsoid. 

23 
"20 



8 r 8 4 23 

(b) sin (a— W) = ^ Mn« E^sin O cos ol l-l-Ei^-g — 2 sin^ O — ^ n^+^Q 



n''6in*0)+EM.)+'l 

-■ r 

When the attracted particle is at the surface of the ellipsoid n becomes 

uni y and the expression is: 

(c) sin Or-W) ^-^ M E^ sin O cos ofl + eY^-^ — ^sin'oWE* (J+.l 

sin Or— W) = g-M sin O cos OrE*+ eY{| — ^ sin* o) '+ E« (.)+.! 

In the above, in order to get the term depending on £^ exact, it is to be 
observed that Jlf can be used for M, angle ^, for (q— b) and arc of angle (r 
for sine or tangent, also so far as the expression is dependent on attraction 
(c) Art*. 18 the terms E^ and sin^ a are not involved. 

22. To find the attraction of an oblate ellipsoid on any outside particle. 

By requisite substitution, expression (c) Art 18 for two opposite wedges 

becomes: i 

m 3 3 8 3 ^ 

(a) Att =^,(1- 5n*E* cos ^O + ^n^E* sin^O sin '^ - gu'E* cos *0 + ^n^E * cos *0 

8 43 12 

+ ^n^E^sin^Osin^l- 2gE^sin«Ocos'^08in*^5 4- ^ n^E^sin^Ocos' 

198 
O sin^q- j^ n ^E^sin'^O cos *0 sin«^-|- J. 

Expression (b) Art 20 modified for tangent and reduced gives: 

6 8 4 1 

tan{nr, + y.)= ^ n«E«8inOco80sin?(l + g E«cos«0- fj n«E«C08»O- ^ E*8in*0 

sin«§ + ^n«E*sin«Osin«|+.). 



* The Italic M represents greater mass than the Roman in this investi- 
gation. 
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Ezpressioii (b) Art. 21 gives: 

8 8 4 28 

tan (a - w ) = g n»E*8in OcosO (1+ g E»-2 E «8m «0- ^^ n« E « + gg n«E^ 

biii«0+J. 

(ct,±j) is the angle that D* makes with the resultant of any two opposite 
wedge& and (z>— w) is the angle that D also makes with the resultant for 
the whole ellipsoid. The tangents of the angles having the same radius 
(D) are in the same place perpendicular to D. To determine the distance 
of the resultant of any two opposite wedges from the resultant of the 
whole ellipsoid, these tangents may represent the adjacent side of a tri- 
angle having the included aogle [90°— (|— b]. Let the tangent of angle 
{^,^j) ^ (b) and that of (a— w) be (a), then the third side (d) is the dis- 
tance of the resultant, in tangent of angle, of any two opposite wedges 
from that of the whole ellipsoid. 

Tugonometry gives: 

d=l/a^^'''-2db co8[»0°-U-b)] ^ v'a^-b*— 2ab 8ina-b)T 

o 3 4 23 

d = 5 n»E«8in Ocos 0(1+ ^ E«-2 E« sin^O- j^n^W -\-^^ n«E« sin20+2 E'^ 

81 8 

8in«0sin»^ - i^n* E« sin^ O sin»^-2 E« sin «0 sin^l+i^ 

n^E^sin'Osin^l + X 
Let c«=l+tan2 (a-w). 
f =l-f tan« {pc,-jX 
Let r be the angle that the resultant of any two opposite wedges makes 
with the resultant of the whole ellipsoid. 
Trigonometry gives: 

c«+f-— d* 
cos r = — 2-^j--^ 

Cos rr=l— ij^n^ E^ sin* O cos^ O (1-f 8 E«— 4 E* sin"^ O— J n* E»-f | J n'^ E^' 
sin« 0-f 12 E'^ sin* ^-f 4 E* sin* O sin* ^—^\ n* E* sin* O sin* |— 4 E* sin* O 
sin^ ^+\f- n* E* sin* O sin^ ^+J. 

Multiply expression (a) this Art. by the above value for cos r and the ex- 
pression for the attraction of any two opposite wedges in the direction of 
the resultant for the whole ellipsoid becomes: 

M 

Att.=g-2(1— { n* E* cos* 0+{ n* E* sin* O sin* l-f n* E^ cos* 0-^*^ n* E* 

sin* O cos* 0+f n* E* cos* 0-f J n* E* sin* O sin* |— |f E* sin* O cos* O sin* c 
+ V n* E* sin* O ccs* O sm* ^-}|f n* E* sin* O cos* O sin* 4+ J. 
For the ^hole ellipsoid per Art. 15 
Sin* ^=i. 

8 
Sin* $ =2~4~' ^*^'' '^' higher powers. 



*Line D extends from attracted particle to center of ellipsoid. 
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The expression for the Tvhole ellipsoid becomes: 

M 

Att.=-^r(l— f n« E* co8« 04-^tf n* E* sin* O— ). 

Jlf=-^^, Y =M (1+i E* sin« O cos* 0-hi E« sin* O cos* 0+| E« sin* 

O cos* 0+.). 

M 
b. Att.= jy, (1—1 n* E* CO.* 0+ij! n* E* sin* O— J n» E* cos* 0+J n* E* cos* 

O— It E* sin* O cos* 0+ J n* E* sin* O cos* O+ly n* E* sin* O— | Ji n* E* sin* 
O cos* 0+.). 

Att.= D^l 1— i n* E* (l-t sin* O)— | E* (n*-? n*-j-J sin* 0-f sin* O 

n* sin* 0+3 n* sin* 0+^ ? J n* sin* O— JJ n* sin* 0)+.l 

23. To find the increase in attraction in passing on the surface of an 
oblate ellipsoid from the equator to the x>oles. 

When the attracted particle is at the surface of the Ellipsoid n equals 
unity and D equals B,, and expression (b) Art^ 22 becomes 

Att =-- (1-f E* cos* O + ^^ E* sin* O- J. 
B* 

B,*=A* (1-E* cos* O). 

Att =^il+| E* cos* O f i»(y E* sin* 0+A E* cos^ 0^-A E* sin* O + 

A* 

-^^. E* sin* O cos* O + J 
175 "^ 

(a) Att =^^(14.{E*- ^E*sin* 0+A E^-^V E* sin* O-^ E* sin* 0+.) 
At the poles angle O becomes zero, and 

(b) Att=^2 (1 + 5 E*+|:^E*+ etc) . 

At the equator angle O becomes ninety degrees^ and 

<c) Att=^Yl + 4e^+ M. E*4- -^•^:? E^+etc.) 
^^ A*V ^10 ^7.2.4 ^9.2.4.6 ^ / 

Subtract expression (a) from (b) and the difference is, 

~ ri E* sin* O + E* sin* O /'il +-1^ sin*0^ + ,1. 
A* Lio ^ V175 200 /^'J 

=^i r? h sin* O + h* sin* O (^ + 1 sin« o)+ . T 
A* L5 V850 50 / J 

The increase in attraction then from the equator to the poles yaries as 
the square of the sine of the elliptic angle, exact for the second power of 
excentricity or first power of ellipticity and very nearly true to the sixth 
power of eceentricity or the third power of eUipUcity. 



»> 



The Variation in Attraction Due to the Attracting Bodies. 229 



VII. 

The gravity and the Fli^ure of a body, due to its Rotation and the attrac- 
tion of its Component Particles, 

First — The oblate ellipsoid is the figure of equilibrium due to the rotation 
and attraction of the component particles of a fluid body. 

Second, — The increase in gravity from the equator to the poles uariesas the 
square of the sine of the elliptic angle, or the angle with vertex at 
center of figure, and not as the square of the sine of latitude, 

24 To find the combined effect of attraction and rotation on anj par- 
ticle in the plane of the equator of an oblate ellipsoid. 

Case 1st. When the velocity of rotation is just sufficient to counter- 
balance the attraction of the ellipsoid on the particle. 




Diagram 10. 

In Dia. 10 let a be the particle and let arc a b be the distance of ro- 
tation fur an infinitesimal unite of time (t) or velocity of rotation. Let a f 
the versed sine of arc a b in direction A C represent the unite of attraction, 
also let f a in direction C A represent the repulsive effect of rotation. As 
attraction just counter-balances repulsion the particle must revolve in the 
circumference of a circle of radius a C. As attraction and repulsion act 
at a right angle to an infinitesi-mal portion of the circumference these 
forces can neither increase or diminish the velocity (v) of rotation. 

Let afy ag, ah; etc., to aC represent the attraction of the ellipsoid for 
one, two, three, etc., units of time acting on a particle with a constant 
force equal to the attraction of the ellipsoid at distance a C. On the cir- 
cumference lay off arcs ab, be, cd, etc., to s, each equal to ab; and con- 
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nect points f b, g c, h d, etc., to Cs. By the law of the expedient of tbi 
demonstration the time required for particle a to revolve to s acted cDbf 
the combined forces is that required for a constant force equal to tk 
attraction of the ellipsoid at distance a C, to move the particle oier ^ 
distance aC. Let distance aC be represented by (a) and af by(c). Psc 
law of ultimate ratio tangent a b,, arc a b and chord a b are equal acfc 
to each. 

v« 



Chordab« = v- = 2aX c. 2a = - 



av* 



Chord of a quadrant, a m* = 2 a*= -— 

c 

Per law of falling bodies: 

a — t* 0. t = —-Z 
Vc 

a m* = v' t*. a m = V t. 
v t is the length of the arc a s, and a m is th<» chord of a quadnuit Bi 

time required for the particle to revolve over the arc a s is i^. f T i 

Vi 
the length of the chord a m, when 2ic \a the length of a circamfeiaBi 
The time (T) r* quired for a complete revolution of the particle or the no- 
tion of the ellipse is : 

In case of a homogenious oblate ellipsoid, the mass inside of the lajv 
having semi-major axis (a), varies as (a) cubed. The attraction, tbeB.<^ 
the ellipsoid on particle (a) in the pldue of the equator varies diicctiri 
distance (a). As the ellipsoid rotates as one mass the time of revolntioist 
all component particles is the same, and all particles in the plane of ^ 
equator rotate without pressure. 

Case 2d. — When the repulsion from rotation is not sufficient to cooniff 
balance attraction. 

It is evident from case 1st, without further investigation, that the ki 
of p essure ft >r particle a varies inversely as the time squared of rotariii 
of the ellipsoid to the time of rotation required squared for repulsMS^ ^ 
counterbalance attraction. 

Case 8d.— When the repulsion from rotation is greater, than attractioD. 

In Dia. 11 let arc a b^ be the velocity of rotation for an infinitesimal tf 
of time. The initial impulse of rotation acting alone would throvptf 
tide ^a) in direction of tangent to ditance a b„ equal to arc a b.. Let> 
be the attraction for the. first unit of time. D aw b^ f perpendicular l 
a C, then a f ' represents the force required acting in direct on a C to mi^ 
the particle revolve in a circle. The versed sine f a in direction C a istk 
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repalsive effect from the rotation measured by the system of a circle- 
Draw f b perpendicular to a C, and from the initial point a, driw diagonals 
a b and a b.. Under the hypothes'S that no component particle excep ing 
partic'e a, has freedom to ciiange position in the ellipsoid, it is evident that 
this exceptional particle acted upon by the forces combined would be at 
the end of the first uoit of time at b instead of at b^ as it was in Case 1st. 




Diagram 11. 

If during the second unit of time attraction did not act the particle 
would continue to move in direction a b to c' making distance b c' equal 
to a b. It is evident under the action of the forces combined at the end 
of the second unit of time, the particle would be found at some point c in 
in line c o' drawn parallel to b C. The position of the particle for the 
third or any unit of time in due order can likewise be determ ned« 

Triangles C b c and Cbc^ are equ^il from having same base Cb and equal 
alt tudes; triangles Cbc* and cab are equal from having equal bases be* 
and ab and same altitude; trictni^le Cab and Cab^ are equal from having 
same base Ca and equal altitudes. It is now evident that the triangle 
evolTed by the forces combined for any unity oP time is equal not only to 
the one for the first unity of time but also to the one that would be evolved 
by the initial impulse of rotation combined with an attraction equal to the 
Tersid sine due to repulsion from rotation. 

Measured, with reference to the arc ab^ of the circle attraction is to repul- 
sion as af to fa, but measured with reference to the arc abin the path of the 
particle acted upon by the forces combined attraction and repulsion are 
equal and in equilibrium in the production of arc ab or any other ar c in 
the path of revolution of the particle. 

The foUowiog is the enunciati )n of a proposition well knovn to be true 
from demonstration. " If a body describes an ellipse, being continually 
urged by a force directed towards the focus, that force must vary inversely 
as the square of the distance." In the case, then, under consideration if 
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the attraction of the ellipsoid on the particle varied inversely as ths square 
of the distance, the path of revolution would be an ellipse. In Dia. 11, let 
kl be any part of the ellipf.ic path of revolution described in a unite of 
time. Take gk to fa inversely as ok* to ci^ and draw gl and complte the 
pararelogram kglm. It is evident that the diagjoal kl is the resultant J 

effect of attraction kg being equal to the repulsion gk or Im. If tho attrac- 1 

tion then varied inversely as the cube or any other higher power of dis- 
tance kg would be shorter than in the case just consilered and the 
diagonal of equilibrium would be a line from k to some point between m 
and L With a spherical central body, then, the path of rev 'lucion of the 
particle would be an ellipse, but with an ellipjsoidal central body it is other- 
wise. 

In the expression for the attraction of an oblate ellipsoid in the plane 
of the equator (Art 22) subtitute (A.) divided by (n) for (D) and the expres- 
sion becomes: 



Att=;^i(n*+iXj n*E''+3-^X?n«E'fetc.) 

- ^ , Mn' 3Mn^E*, 

The sum of the elements "TT'^ — ;i .• " etc., make up the attraction of 

the ellipsoid. The first element acting alone would cause the particle to 
revolve in an ellipse; but the other elements ac ing conjointly would 
cause it to move in a path continuously increasing the distance from the 
center of the eUipsoid, or tie path would be a spiral evolved by a radius 
vector increasing continuously in length and also decreasing in angular 
velocity so as to generate equal areas in equal lime. All of these elements 
combin* d evolve a resultant path having a radius vector increasing and 
decreasing during a revolution as the r tdius vector of an ellipse would in- 
crease and decrease while additionally and continuosiy receiving incre- 
ments of length. An appropriate appellation for the resultant path is 
elliptic spiral. The radius vector of an elliptic spiral generates equ il areas 
in equal time. As far as observation has been able to determine each of 
the heavenly bodies rotates on an axis; it is, therefore, good common 
sense to conclude that every body in the heavens revolves in an elliptic 
spiral orbit continually with decreasing increments departing from its 
primary. Wl en the particle is an interior one, then its repulsion or out- 
ward pressure depends upon the law of the interior attraction of the body. 

25. It is evident without additional investigation that the repulsive 
effect from rotation parallel to the equator, decreases from equator to the 
poles as A cos O. Angle O is the elleptic angle measured from the plane 
of the equator. 

26. To find the figur.3 of a mass of homogeneous fluid due to rotation 
and mutual attraction of component particles, also to find the gravity at 
any point on the surface or within the rotating body. 

From the nature of the case the two parts of the rotating fluid body as 
divided by the equatorial plane are similar and equal, and all sections par- 
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allel to that plane are circles. The body thus can be conceived, made up 
in an infinite number of laminae or layers or shells so that the mass of the 
body within any layer may vary as the cube of the equatorial radius of 
the layer. The body can also be conceived^ made up of an infinite num- 
ber of eccentric cones or cones with eccent'ic bases, having: their bases in 
the surface of the body and their vertices at the ceater of the equatorial 
section or center of body. *" These c^nes may be taken with such areas of 
base that their volumes shall vary as distince from base to center of body. 
In case the body in equilibrium is an ellipsoid, it can be conceived, made 
up of an infinite number of elliptic cones or cones wiih elliptic has s. If 
each elliptic cone has an el iptic base with one principal axis, of length 
due it per the system of dividiug the ellipse extending from either pole of 
the ellipsoid to the equator per law of alpha or beta elliptic angles (see 
Art. 14 and Diagram 5), and the other principal axis of length due it from 
proportional distance from center of the ellipsoid, then the cones have 
equivolent bases and their volumes vary as distances from bases to center 
of body. Per the expedient of the layers and the cones, any layer by the 
cones is conceivably cut up into infinitesimal parts, so that each part has 
mass proportional to its distance frcn th^ center of the body. 

Fluid equilibrium, or a state of rest for any and all of the component 
particles requires that the pressure from any infinitesimal part of a layer 
on the fluid interior sheill just equal that of any other part of same layer 
having the sime layer surface area. 

Such ultimate parts of a layer may be called layer elements of masa 
As all sections of the rotating fluid body, parallel to the plane of the 
equator must be circles, and as the equatorial plane must divide the body 
into two equal parts whatever the figure of a section in a plane of the axis 
of rotation, a line of layer elements of mass in either polar radius must 
balance a line of elements in an equatorial radius. It is safe thei to take 
as granted that gravity at either pole to gravity at the equator is inversely 
as polar to equatorial radiL As the sphere is the figure of equilibrium for 
a fluid body not rotating, and as a sphere rotated on a center axis gener- 
ates a centref ugal or repulsive force in lines of orJinates of axis propor- 
tional to lengths of ordinate s and as the oblate ellipsoid is the only figure 
that has the required relations to the sphere to continue a fluid mass in 
equilibrium in passing from a state of rest to a condition of rotation, it is 
safe to take as granted that such is the 6gure of equilibrium for a rotiting 
ing mass, providing it be demonstrated that every element of mass of a 
layer presses, ea^h to each, equally on interior mass. 

The general expression for attraction on a particle at the surface of an 
ellipsoid, is: 

Att.=]lir l-h- h-- h sin-^ 0+ -®h-^-— h^ sin^ 0~ih^ sin* 0+h« C)+'l 
A*L ^5 5 35 350 50 J 

To satisfy the conditions the elliptic angle (O) in the above must be meas- 
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ured from the polar axis. The folio virmg is an equtvolent expression with 
the elliptic angle (O) m >asurdd from an equatorial radius: 

Att.=^r l+l h-l b cos»0+L^h*-^;i* cos* O-A* cos^ 0-hli» (") +'1 
A^L- 5 5 85 SoO 50 J 

Let a represent an equatorial radius varying from O to A, then for mass 
interior to any layer M varies as (a) cube, hence interior attraction varies 
as a. For interior attraction a can bs substituted for M divided by A\ 
h in the above expression for attraction equals A — B divided by A. To 
put the expression in shape so that h may repre^nt unity divided by A, 
the constant terms l+fb+i{li+etc., so far as used in the computation 
must be made unity. The same result is obtained by not making this 
change, providing due aUowances are made for A — B not being equal to 
unity. 

Att = a [1-J h COS* O — l/ff h« cos* O — f^ h* co3* O — h» (J - J. 

The difference in attraction for any point on the polar radius and same 
layer point on the equatorial radius is: 

When the rotating fluid body is in equilibrium the mass from a layer in 
any equatorial cone must just balance the mass from same layer in either 
of the polar cones. As these masses vary as their distances from the cen- 
ter of the body, gravity in the plane of the equator aod in the polar axis 
must vary inversely as same distances, and the centrifugal force or repul- 
sion fr >Tn rotation in the plane of the equator most, in case of equilibrium, 
be expressed by, i 

ah-a(5*h+Jh'+,) = a(ih-^5h'-,) 

The repulsion from rotation at any point iaoroithe rotating -body in 
direction parallel to the equatorial plane is per demonstration (Art 25), 

(464 \ 

5"*'-35*''"~85^'-"-/ 

Gravity is the third side of a triangle in which the two sides (attraction 
and repulsion of rotation) and the included angle 1(0— 2)4-(«— w)] are 
given. The third side or 

Gravity ^ | Att:*+Re'p.^-2 AttXRep.XCos [(0-z)+(a-w)J I * 
Gravity = a fl-h cos* 0-|-ih* cos* 0~i h* cos* 0+h»(J-,, 1 
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The expression for any radius of an oblate ellipsoid in terms of ellipticity 
and sine of elliptic angle (O) in which angle angle (O) is measured from an 
equatorial radius is: 

A, = A r 1-h sm* O+i h* sin* 0-i h^ sin* 0±h» (J±,, 1 

For any point (a,) on the surface or within the ellipsoid: 

a. = aF 1-h sin' 0+i h« sin« 0-i h« sin* 0+h» (J-„l 

The above expressions for gravity and radial distance prove that gravity 
for all points in the same layer of the ellipsoid varies inversely as distance 
from point to center of body. To comprehend how this result satisfies the 
second test for equilibrium in full it must be understood in thn expedient 
of the infinitesimal layers and cones, that the same system of cones is used 
only to divide up one or any one layer. The point now required to be 
proven is that when any cone is so moved that its axis is changed to the 
normal or direction of gravity, without changing the point of base on the 
layer, the cone cuts the same mass from the layer as when in first position. 
The expedient used to divide up the layer requires* the ellipse to be de- 
scribed with a variable radius with the center fixed at the center of the 
ellipse. Per law of ultimate ratio the radius is constant ia describing an 
infiuitesimal arc. The same ellipse can be conceived described with the 
same variable radius, and with that radius kept on the normal or indirect- 
ion of gravify, providing the center so vary in locations that the describ- 
ing end of the radius be kept on the ellipse to be described. In this case 
the ellipse is known, because it is the one describ d by the fir.^t method. 
For any point of the curve, then, the center in the normal, or in direction 
of gravity is known. Per law of ultimate ratio by this method an iufini- 
tisimal arc of the ellipse is described with the same constant radius as in 
first instance, and with a fixed center. The same iafinitesimal arc of the 
ellipse, ^hen, is described by either expedient Therefore the cone in either 
position cuts from the same layer the same volume or mass. 

A fiuid mass takes on a spherical figure from the mutual attraction of 
component particles. If such spherical body receives an initial impulse of 
rotation sufficient to cause one complete rotation during infinity of time, 
then the ultimate ratios initiated for change of figure are those, and those 
only, that are due to change from a sphere to an oblate ellip-^oid. This 
should be taken as deraonstrat on that the oblate ellipsoid is the figure of 
equilibrium and alone that figure, unless there is real ground for positive 
proof otherwise. 
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VIII. 

me Figure of Equilibrium, the Density and Temperature of the Earth and 

Other Planets, 

First — The oblate Ellipsoid is the figure of equilibrium of a rotating fluid 
mass of heterogeneous density, and all solids manifest the fluid 
property in some degree under a reqnisite continued pressure. 

Second. — The average density of the earth's crust in d^pth about 130 miles 
is 2.96 times water, and at the center about 3.05 times that of the 
crust, or 9 times water. At other points the density is given in 
table 4, this chapter. 

Third. —The temperature of the earth from surface to center at first in- 
creases about V C. per 90 feet, but this rate of increase so 
diminishes that at the depth of 180 miles the temperature 
becomes about 3,600° C. Thence to the center the rate of increase 
is so small that the temperature continues nearly uniform. | 

Fourth— The earth has yet to cotract, radially, about 150 miles to become 
throughout zero temperature. The interior flam^ will be, con- 
tinually, fed by the fuel of pressure of outside load to a limit 
beyond which the earths mass cannot compress. The present 
interior, at a few miles t>elow the surface begins to get plastic, 
and from about 130 miles below the surface to the center it 
becomes so plastic that the temperature is kept nearly uniform 
by convection of lieat. 

Note. — The density of a fluid earth composed, throughout, proportion- 
ally of the same elements would increase from surface to c *nter, not with- 
standing the comm ^tion produced by the heat generated by pressure. In 
case of such an e-^rth at 15^ C, if there were no heat from pressure, and 
therefore a state of rest, its increase in density would be per law of com- 
pression. If heat sufficient to raise the temperature of the whole mass | 
60° C. were put into such earth so as to leave surface at 15° C, and have 
the increase in tempergture from surface to center per law of compression, 
then in case no heat escaped, per law of convection there would be no state 
of rest till the whole mass became of uniform temperature, 65° C. It is 
evident, then, that an earth having a crust with moulten interior would 
be at a state of rest proportionally to the thickness and non-conducting 
heat property of its crust Not with-standin? the moulton interior of the 
earth (if she has such) is now at temperature nearly uniform, yet I sup- 
pose before the crust solidified or become plastic that heat radiated into 
cold space so rapidly thit in spite of the law of convection, the tempera- 
ture at the center of the earth was thousands of degrr'es higher than at 
the surface. The heighth to which material is now being thrown from 
the sun, proves that the temperature at his center is higher beyond com- 
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prehension than at his surface. Let those believing solidiiication com- 
menced at the center keep these facts in mind while reading this chapter. 

27. To find the decrease in attraction on a rotating fluid oblate ellipsoid 
from the poles to the equator. 

Ck>nception Ist. Such an oblate Ellipsoid can be conceived made up of 
an infinite number of oblate Ellipsoids having a common center, and each 
component Ellipsoid of homogeneous density. 

Conception 2d. The same oblate Ellipsoid can be conceived made up 
also in shells or layers with each shell or layer of homogeneous density. 
The surface of the layers in this case would be at the surface of tho com- 
ponent Ellip oids of conception first. 

The attraction of each component ellipsoid can be computed by formu- 
lae alrealy developai for homD^ceneous eUip33lds, and the attract ion for 
the heterogeneous mass is equal to the sum of the attractions of the com- 
ponent parts. 

The attraction of first or largest component ellipsoid at pole is: 

The attraccton at equator of same is: 

Decrease from pole to equator is: 

-^;:(^,E'^+.=^(i H+J 

The attraction at the pole of first ellipsoid for the second component 
ellipsoid is: 

B*' L 6 JB* (1— E-) J A-' Ll — E^ 5 A* (1 — -E')*" J A« 

[l + E« -f . — J n* E'^ +, J in which ^'=^' 

The attraction at equator for same is: 

^[l-t-An*E*+. ]. 

Decrease is: 

-g'[2H-fhn'±,]. 

Results are thus obtained for all the component ellipsoids. 
The decrease in attraction from pole to equator of the heterogeneous 
oblate ellipsoid or sum of results for component ellipsoid is: 

?J? (m -+- m, -f m, -f m, + etc.)— --i-(mH+ m, n« h + m, n,* 

A* A* 

h, -+- m, n,' h, -f etc.). 
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The general expression for the attraction of a homogenous oblate eiitp- 
soid on any outside particle, when modified by the requisite substitutiona 
proves that the decrease in attraction from the equator to the pale of the 
heterogenous elipsuid, caused by any of the interior component homoge- 
neous ellipsoid, varies in accordance with the Uw for a homogeneous ob- 
late ellipsoid, when the attracted particle is at any point on the surface. 
The decrease in attraction then, from the equator to the pole, true for the 
second power of eccentricity, varies as the square of the sine of the ellip- 
tic angle, or the angle of geocentric latitude. 

28. To find the decrease in attraction of an oblate ellipsoid on a particle 
in the surface of any layer from the plane of the equator to a polar ra- 
dius. 

Under the conditions of this discussion, when a heterogeneous ellipsoid 
becomes homogeneous, then all the layers become similar and of equal el- 
lipticity. The layers of the heterogeneous ellipsoid can be made similar 
by taking away certain crescent pieces. To determine the attraction on 
any particle in the surface of any interior layer, the attraction of certain 
outside crescent pieces and the interior mass need only be considered, as 
all the other exterior mass attracts the particle equally in opposite direc- 
tion& 

In the last article an expression is developed that can be used to deter- 
mine the attraction of the interior mass. A method to find the attraction 
of the crescent pieces become manifest from diagram 4. The attraction on 
particle P of that portion of the ellipsoid cut out by rotation of the lines 
Pe and Pg depends upon the length of dhord dg or ce, when angle g Pe is 
small or infinitesimal. The point of tangency a bisects chord d g. 
The length of chord d g varies as diameter B, B,. The diameter 
B^ B, becomes 1( nger by increasing the ellipticity. When point P is 
moved to the interior of the ellipsoid, that portion of the chord d g, as 
shown in diagram 2, by Pd, is equal to gg^, in case the ellipsoid is com- 
posed of similar layers, or is of homogeneous density. If the ellipsoid is 
composed of layers of decreasing ellipticities or with density increasing i 

from surface to center, then Pd is less th m gg,. The angle P ax of dia- 
gram 4 is a right angle by construction, and PaC is less than a right angle. 
The angle Cax, or angle a, or the angle of the vertical bacomes nothing 
when the layer, of which a is the point of tangency becomes a circle. 
When the ellipticity of the ellipse having a in point of tangency is less than 
that of the ellipse BA BA, then the difference between gg, and Pd of dia- 
gram 2, or the attraction for the external crescent pieces is at ained from 
the exj^ression already obtained for the sine of angle a or the angle of 
the vertical. 

sin a = E^ sin 3 cos 5 -f-, = 2 h sin 3 cos 5 -f ,. 

When point of tangency a, of diagram 4, is in the surface of the layer, 
and point P is moved in semi axis BC, to the surface of the same layer, 
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then the radios for the angle a for any direction of chord dg cutting the 
layer, varies in lenj^th from zero to semi axis b. The general expression 
for any of the radii is, b sin 5. 

Let E be the eccentricity and H the ellipticity of the outside layer. The 
expression for the sine of the angle of tbe vertical for the ellipse having 
semi minor axis b and eccentricity E is, sin a = b E* sin^ 3 cos 5. 

The expression for the sine of the corresponding angle of the vertical for 
a layer having semi minor axis b and eccentricity e is, sin or, = be* sin* 
5 cos 5. 

gg, — Pd = 2 sin a — 2 sin or,. 

The expression for any chord of a layer drawn from a pole of the layer 
is, 2 b cos 5. 

^g^ -J^ = (E* — e») sin« :^ = 2 (H - h) sin« 5. 
2 b cos 3 

The attraction of the mass cut from a homogeneous oblate ellipsoid hav- 
ing semi minor axis b and eccentricity e, by any two chords drawn from 
a pole, the one chord making an infinitesinal angle with the other is: 

Att.= ^(i-ie»8in^5+J. 
b'' 

The attraction then of the mass cut from the whole ellipsoid having 
semi minor axis B and eccentricity E by the two chords extended, on a 
particle at the pole of the interior layer, having semi minor axis b and ec- 
centricity e, providing the density of the whole mpss is homogeneous, is 

Att.= -5?- (1 -J e^ sin' 5 + E» sin* 5 +,) 
b* 

To make summation for whole ellipsoid we must put, as hertofore: 

sin* 3 = |. 

siD* 3 = ' , etc., for higher powers. 

For whole ellipsoid as above described, then, on particle at pole of layer: 

Att.=: " (1 - e' + f E' +,. ) =^ (1 -O + I E« + J. 
D^ a* 

Likewise obtained for particle in equator of same layer: 

Att.= ."J- (1 + i e* - i E» +.). 
a- 

Attraction at pole, then, less that of the equator, is: 

Dif. of Att. = ^ (I E'^ - i e- + J = -51 fl h + { (H - h) + 1. 

a* a" I- J 
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An oblute ellipsoid having semi-minor axis B, and ellipticity H. ani den- 
sity increasing from surface to center can be made up of a hfimogeneous 
oblate ellipsoid, having semi minor axis b and ellipticity h, with density 
the same as layer having semi minor axis b and ellipticity h, and of other 
homogeneous oblate ellipsoids having semi minor axis less than b and el- 
lipticities less than h, and also an outside part, composed of layers having 
semi minor axes varying from B to b, with eliipticities varying from H 
to h. 

Let 1 be the density of the layer having semi minor axis b. For the out- 
side crescent masses there can be substituted one crescent mass of the same 
volume as the sum of the crescent masses, with a density, so as to give an 
equivolent attractive effect Let this density be c times the surface den- 
sity of the heterogeneous ellipsoid. Lst M ba the mass of the whole he- 
terogeoeous ellipsoid, Jlft^e mass of the homogenems ellips >id, havin g 
density 1, and m, m,, m,. etc., the masses of the homogeneous ellipsoids 
having semi minor axis less than b. 

It is no^ evident frcm investigations already made, that for the surface 
of any layer, the attraction at the pole of the layer, less that at the equa- i 

tor, can be expressed as follows: 

Diff. of Att.= .^ri h + i£_ (H — h)1+^(m + m, -f m, + etc.) 

ML 5 1 Jl M 

9 
— -r7 (m h + m, jx^ h, -f m, n,* h, + etc.) 
OM. 

The result from the general expression for the attraction of a homogen- 
eous cblate ellipsoid on any outside particle, when the requisite substitu- 
tions for the case under consideration are made, proves that the decrease in 
attraction on the surface of any layer from its pole to its equator varies in 
accordance with the law for the homogeneous oblate ellipsoid at its sur- 
face. 

29. To find the figure of equilibrium of a fluid rotating mass, increas- 
ing in density from surface to center. i 

The attraction at the surface of any layer at its equator being less than 
at its poles, the thickness of any layer at its equator Js greater th^n at its 
poles. As the decrease in attraction on the surface of any layer varies per 
law for the surface of a homogeneous oMate ellipi^oid, the increase in the 
thickness of the layer as caused by attraction, must follow the law for the 
increase in the radii of an oblate ellipsoid. The effect of the centrifugal 
force to give its additional increase of ellipticity follows for the layer the 
law fur the surface of the homogeneous ellipsoid. The combined effects, 
then, of attraction and centrifugal force, or gravity, cause e^ch layer to be 
an oblate ellipsoidal layer, or the figure of equilibrium of all layers to be, 
also that of an ob*ate ellipsoid. 

80. To find the density of the earth from surface to center, the mean 
density being f J times gieater than that of a surface layer 127 miles deep. 
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The increafie in the density of liquids c lused by pressure, as shown by 
Oersted's apparatus and other experiments, varies as the pressure, meas- 
ured under the condition of constant temperature. Oasses f.tliow the same 
law. Desshanel says, '* The true compressibility of water, according: to re- 
cent experiments conducted under the direction of M. Jamin, by Messrs . 
Amaury and Descamps, is at the temperature of 15° Centigrade .<K)00427 
per atmosphere." In these experiments the compressibility of glass was 
taken to be 0000029 per atmosphere, The fact thit solids can b3 com- 
pressed shows that solids possess the fluid property essential to compressi- 
bility. The fact that rocks are found beat which once were str flight, also 
that a pane of glass or a slab of marble can be bent by a certain continued 
pressure demonstrates that the particles of solids can move on each other. 
The movements of solid ice in glaciers is proof in the same direction. The 
effect of pressure above and belo<^ the columns left for supports in deep 
mines gives like testimony. The deep canyons of Colorado permit the 
water to cut so deep and no deeper, because below a certain depth the solid 
rock bottom like putty, rises from weights of high banks. 

It is the theory of the geologist that the earth, below a thin solid crust, 
begins to become plastic, and at certain small depth becomes so p'astic 
that the temperature thence to the center can only slightly increase, owing 
to the law of convection of heat. If the theory of the geologist be true, 
then the increase in the density of the interior of the earth caused by 
pressure varies as outride pressure. It is only in the c tse the theo y is not 
true that we need trouble ourselves about the shadow of a doubt that re- 
mains in reference to the law of compressibility of fluids applying to sol- 
ids. 

If computations made by formulae already developed, modified by the 
condition of the theory of the geologist, builds up the earth from center 
to surface in layers, giving the difference of gravity of corresponding 
layer points in polar and equatoriU radius in harmony from center to bur- 
face an l exactly meets the observed difference of gravity at the surface, 
likewite for ellipticity of layers so as to meet t e observed ellipticity at 
surfacp, also giving a computed direction for gravity at the surface at any 
latitude exactly in agreement with thd observed direction, then it seems to 
me it must be accepte \ that the theory of the geologist is truth, and that 
the t^ eury of the astronomer, based on computations made from uncertain 
data is a fallacy. 

16 
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The numbers ia colu ma 1, table 1, represent the polar radii of similar el- 
liptic layers or shells composing an oblate ellipsoid. The numbers in col- 
umn 2 are the differences between the cubes of 31 and 80, 80 and 28, 23 and 
26, etc. As the volu^aes of similar oblate ellipsoids vary as the cubes of 
their polar radii, the numbers in column 2 are proportional to the volumes 
of the component layers. The mean density of the earth as attained by 
experiments is, at least very neprly, |^ tim-is that at surface. The whole 
mass of the earth, then, may be represented by 81 cubed multiplied by |f , 
or 56745, or by 56745 divided by 56745. The first number in column 8 is so 
assumed as to give the requisite mas3 in the earth under the law that the 
increase in compression or density varies as pressure. The other numbers 
in this column are computed and show the increments in density from 
layer to layer. The numbers in column 4 are the computed densities of 
the layers, and those in column 5 divided by 56745, the masses. The pres- 
sure of the outside layer compare 1 with that of any other, varies as the 
attraction of the ellipsoid on the masses of these layers. The increment 
of den-ity for the pressure of any interior layer is found by multiplying 
the assumed increment .12675 by the pressure of the interior layer divided 
by the pressure of the outside layer. 
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The nambera in column 6, divided by 58745 are the masses of the h<>mo- 
geneooft ellipsoids, having radi, 81, 80, 2S, eta, composing also the ellipsoid, 
and these n umbels are found by multiplying the cubes of the nu rubers of 
column first by those of column third, excepting the first number, which 
is 81 cubed Tae numbirs in oolumn 7 are explained in connection with 
tabled 

The formulsB already developed for the attra'stion of a heterogeneous 
oblate ellipsoid at the pole less that at the equator, is: 



DiflE. of Att. = ?5 ( m -f m, + m, + etc)- ^ 



A* 



2A=' 



(m. H -f m, n^ h 



can 



+ n.,n,*h, H-etc) 

For the purpose of this computation ^, and m + ixi, + ni, + etc., or M, 
m each be made unity, and the formuIsB put in form as follows: 

Diff Att, = 2H — { m H — I m, n« h — { m, n,» h, — etc. 

The numbers in column 8 are the computed results of — f m H, — f m i 
n* h — etc 
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TABLE II — continued. 
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Tables 2 and 8 are made on plan of table 1. 

2 H = tJt = . 0068027. 

Table 1 giveB: .0068027 -.0049881 = .0018146 for difference in attrac- 
tion. 

Table 2 gives: .S068027 - . 0050648 = .0017884 for difference in attrac- 
tion. 

Table 8 gives: .0088027 - .0051030 =-- .0016997 for difference in attrac- 
tion. 

The difference between first result and second is .0000762, and that of 
second and third, 0000384. The first difference is about double thac of the 
second. From the»e differpncea we can closely estimate what would be the 
result in case the outside layer be kept of thickness one thirty-first part of 
radius, and the other layers be reduced to infinitesimal thickness. The re- 
sult in that case for attraction at pole less that at the equator would be 

about .001665, or ^b- 

The observed gravity at the pole, less that at the equator, is ^^j; and the 
centrifugal force at the equator is ^i^, and nothing at the pole. The ob- 
served attraction at the pole, less that at the equator, is: y^^ — jIj = 

I find by computations that a true result for attraction cannot be at- 
t<tined in accordance with observed and known data, and divide the earth, 
from surface so center into layers infinitesimally thin. To meet that data 
an outside layer of about 
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ISO mUes thickness must be kept intact, while the interior layers are 
m%de infinite in numbar. This shows that the law of compressibility is 
inapplicable to the crust on account of increase in temperature, while it is 
applicable to the interior from uniformity of ternperature. 

The numbers in column 2, table 4, divided by 56746 are the proportional 
masses c )aapo3ing the earth taken in thirty-one layers, the outside Ityer 
having an assume! average density of unity, or 2.96 times that of water, 
the mean density of the c arth being 5.65 times th it also of water. The 
other layers have masses the same as if earth were taken in layers indnit- 
esimally thin. The numbers in column 3, divide 1 by 56745 are the pro- 
portional masses of thirty-one ellipsoids composing the earth under condi- 
tions explained for second column. The first number in column 4 is the 
average density of layer 81, and the other numbers of the column taken 
in order are the densities at division surfaces between the layers Tbe 
fractions in column 6 represent the quotients of centrifugal force divided 
by attraction at the surface of each layer. These results are easily at- 
tained, the one at the surface of the earth and the masses of layers being 
known. 

Column 9 gives the polar radii of the thirty-one la} ers, the polar radius 
of the earth being about 8,950 mile?. 

The formulae already develoi^ed for the attraction at the pole of any 

layer less, that at the equator is: 

« 

Mr 6c T 2h 9 

Dif. Att = wl Jh + gj(H— h) l+-T|(m + m, + etc.)— j^(mh-fm, n*h, + etc.) 

The values for c are given in column 5. These numbers are easily com- 
puted when the densities and the ellipticities of the layers are known. 
Before making Tab'e 4, I had so unraveled its net- work by a system of 
assumptions and corrections that I knew to a close approximation each 
result. The values for 1 are given in column 4. M of the formulae for the 
surface of any layer is found by adding numbers in column 2 from layer 
1 to the layer required inclusive. M equals M less the sum of numbers in 
column 8 not inclusive of the required layer, m, m,, m,, etc., are given in 
column 8. For the S'lrface of any layer H equals -^y^, and for any layer 
from 1 to 5 Jlf equals M, 1 equals 3.05; c, 1.57; and m, m,, etc., are each 
zero. For the fifth layer the fraction for elliptic! ty equals that for gravity; 
and the fracti«)n for gravity equals the sum for attraction and centrifugal 
force. For fifth layer, then, 

g = h = Jh + 3yU5><5^''''~^^ "^ tJ2_ii = jlarjsu' 

Equatorial radius = 637 . 0956 X J H S = ^39 .0165. 

For layer sixth: 

^, = tIt f ff» c = 1.57, 1 = 3.04. Assume ^^ ^y for h. 



i 



248 Wisconsin Aademy of Sciences, Arts and Letters. 

Comiutatioa now gives for attraction yj^gy, g = y^>„ + jtj.v =vJtJiJ' 
Average g for the layer equals a trifle less tha i J (t^.^v+tJ^.tv ^^ ¥A_¥¥- 
Equitorial radius of sixth layer less that of fifth equals 1274194 X ||f-}= 
127 8088, or equitorial radius of sixth layer is 766.8203 miles. The polar 
and equitorial radii now found for sixth layer tests the assumption for 
ellipticity. Thus the process is continued from layer to layer in order. 

For the surface of the earth, Table 4 gives attract! )n ^l^, gravity j^,^ ,, 
and ellipticity j^j_^* It is accepted that attraction is ^ Ji^, gravity jl^ and 
el ipticity ^^. It is accepted also that the m an density of the earth is 
5.65 times that of water, and that the surfane crust density is not far from 
one-half of th ^ mean. Further, it is accrpted that a fluid of uniform 'em- 
perature is compressed directly as applied pressure. Table 4 is made up 
in accordance with these known facts, making a due allowan<*e for an in- 
crease in crust temperature. Ic seem? reasonable, then, to accept the re- 
sults of the Tables. 

The expression already developed for the sine of the angle made by 
radial direction with the direc ion of attract'on is, { h n^ m sin O cos O. 
Ck)lumns 8, of Tables 1, 2 and 8, gives the values for f h n* m. From these '^ 

results the direction of attraction at any point on the surface of the earth 
is, 0051S7xf sin O cos O. When angle O becomes 45% 

.005187X1 sin O cos O = .001712. 
At 45° the centrifugal force chaoges the direction of attraction^ 

*Xih = ^H = . 001780. 
The direction of gravity or of normal thus computed is: 

.0017124-001780 = .008442. 
The direction of the normal for 45" is: 

^if = .003401. 

The error is g^«, while the limit of error in the results attained by exper- 
iments for the mean density of the earth, or the ratio of surface density 
to mean is a fraction greater than this. The tables can be adjusted to 
meet the discrepancy ^\, but it would add nothing to accuracy as long as 
the accepted results of observation are equally uncertain. 

To one now doubting the theory of the geologist, I have to say in due 
time, I shall give him a result for the precession of the equiooxe?, com- 
puted from the data of Table 4. agreeing with observation. 

The one effect of the attraction of the sun and moon on the earth wholly 
liquid, is changeable figure; the other effect on the earth wholly solid, is 
precession of equinoxes. The effect of the aitraction on the particles of 
a liquid or solid just filling the solid unyielding crust container is the 
same. To be otherwise the container must instantaneously yield to certain 
changes of figure due certain effects of the attraction on the particles of 
the enclosed liquid. In such event the container has the liquid property 
and from the logic of the astronomer there should be bo precession. 
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The component of the moon^s attraction that produces the ooean tiies, 
is onlj a small fraction of the whole, and this component decreases to 
nothinn^ at the center of the ear h. The slowness of the action of this 
component force and the cohesion of the p irticles of water are such that 
the tide at any meridan does not appear till two hours after the moon has 
passed that meridan. If the tidal work was done infrtantaneously the 
tide would appOir directly under the moon. A less component of attrac- 
tion and a greater c hesion of particles results in slower tidal work. Such 
a decrease in the component attractions and such an increase in the cohe- 
sion of the particles from the surface of the earth to its center can be con- 
ceived from which the tidal tffects would be wholly neutralized. It is at 
lea«t evident in case of days of one hour instead of twenty- four, suppos- 
ing no change of figure from change of rotation, that the ocean tides 
would gl«de to the condition of no tides as effectually as a boy slides over 
a thin scale of ice. The astronomer seems to have forgotten that it takes 
time to break ice. What is true of a water ocean and dajs of one hour 
is true of a plastic ocean and days of twenty-four hours. A crust that 
would be perceptibly flexible if the day were a month, might be imper- 
ceptibly so for a day of twenty-fuur hours. In case then, of the one 
hundred and twenty seven miles of solid rock crust and the plastic moul- 
ten interior what more could be reasonably expected for tides on the 
continents than infinitesimal vibrations. 

31. The density or sp cific gravity of toe original crust of the earth at 
the temperature of Centigrade. 

Toe order of evolution is from a condition of homogeneity to that of 
heterogeneity. To meet the results of the requisite test observations and 
experiments, the computations of the last article require the plastic inte- 
rior of the earih to be homogeneous excepting the effect from the varia- 
tion of pressure. That portion of the primitive crust no: yet disintegrated 
by the action of water or otherwise is likewise homogeneous, and the re- 
sults of I he best investigations point it out to be a neutral lock, largely 
basic, such a rock as would be formed from the disintegrated material, not 
includi' g the elements gathered in from the pristine heterogeneous atmos- 
phere. Lyell, in speaking of trappean or volcanic rocks, says: '*Abich has, 
therefore, proposed that we weigh these ro^^ks in order to appreciate their 
composition in cases where it is impossible to separite their component 
minerals. Thus basalt fiom Staffa, containing 47.80 per cent of silica, has 
a specific gravity of 2.9?; whereas trachyte, which has 66 per cent, of silica, 
has a sp. gr. of only 2.68; trachytic porphyry, containincc 69 per cent 
of silica, a sp. gr of only 2.58. If we take a rock of intermediate com- 
position, such as tbat prevailing at the Peak of Teneriffe, which Abich 
calls Trachjte-dolerite, its proportion of silica being intermediate, or 58 per 
cent it weighs 2.78." On this principal a trappean rock thrown up from a 
depth of 88 per cent, of silica would have a specific gravity of 8.12. 

For each degree Centigrade granite expands in volume .000026, marble 
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000080, and French glass .000036. In using either of these fractions for 
primitive crust rock the margin of error is doubtless not large. 

DeBchan* 11 says the compression for glass per atm -^sphere is aboat 
.0000029. Using for apparatus the moon and Mars instead of Oersted's 
Piezometer in experiment on the moon^s crust and the crust of Mars, in- 
8t» ad of on a piece of glass, 1 find crust rock material is comprc'ssed 
.0000087 per atmosphere. To one understanding the conditions, the results 
disagree within the limits of a good corroboration of the reliability of the 
apparatus. 

Using for expansion .00003, and for compression .0000087, the compnted 
temperature at 127 miles below the surface of the earth is about 3600' C. 
Per observations near the surface the increase in temperature is about one 
degree Centigrade in 90 feet, or 58 degrees in a mile. The average temper- 
ature of the crust, then, can not be far from 2500" C. Thb crust, then, in 
cooling to zero would contract about seven and one half per cent. Thi^ 
would make the density or specific gravity of crust rock about 8.20. 

Lyeirs table for " Analysis of Minerals most abundant in Volcanic and 
Hypogene Rocks,*' gives the following specific gravities: Hombler:de- 
Faymont, in diorite, 8.20; Hornblende-Etna, in volcanic, 8.01; Uralite UnL 
8.14; Angite-B jhemia, 8.85; Angitc-Yesuvius, in lava» 3.25; Diallage-Hartz, 
n Gabbro, 8.28; Hypersthene-LaHrador, 8.89; Bronzite-G eenland, &90, 
Olivite Carlsbod, in basalt, 8.40; Olivite-Mt. Somma, 8.88. The metals are 
developments from the disintegrated pi rtion of the primitive crust Dolj 
considered in all directions it seems not unreasonable that crust rocks have 
a specific gravity of 8.20 at zero Centigrade. 

32. The interior density and temperature of the moon, 

Tlie moon is admitted to be the direct and the only satellite offspring of 
the earth, and under the accepted law of its evolutiun, positive evidence is 
required to prove its component materials in like proportiuns, to vary from 
those of the earth. The mean density of the moon is about three fifths 
that of the earth, or 8.38 times that of water. In accordance with the 
me* hod used in computing the interior density of the earth, to keep up a 
suitable degree of consistency and harmony with known facts, a crust or 
outside layer density of 8.20 must be used. If the mean density, 3.38, be 
a trifle small, or the surface density, 3.20, a little large, the remedy is to 
increase the factor .0000037 for compression, or to freeze the eaoou to 100 
or more degrees below zero. As the factor .0000087 satisfies the conditions 
of Mars, that factor should not be changed. The freezing out process. 
then, is the only antidote. Computation gives the center density of the 
moon 3.52. The compression for a twenty-seven miles crust, or for aboat 
2,320 atmospheres, is .0086, or .0000037 per atmosphere. 

It may be that the water and the air of the moon, chemically, have not 
yet wholly found quiet resting places, and here and there in its interior 
chemical action is generating heat. Duu^>tless, however, the moon, to 
the center, is solid, practically dead and colder than ice. 
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38. The interior density and temperature of Mars. 

Newcomb says the mean density of Mars is 417 times water. Using 3.20 
for the crast, the center density figures out 5.10. The compression for a 
fifty-six miles crust, or about 11000 atmospheres is .041, or .0000037 per 
atmosphere. These results are claimed to be only rough approximations. 
From them, nevertheless, it is doubtless safe to conclude that Mars is a 
solid to the center, that his interior heat has nearly all escaped, and that 
the water and the air has been considerably absorbel in the interior of the 
planet 

34. The interior temperature of the earth. 

The variation in the density of the earth from surface to center is given 
in Table 4. which has already been described. The conditions of this table 
require that the temperature of the interior layers bs the same, which 
would be practically so in case of a moulten or liquid interior per law of 
oonveciioa. The compression for the one hundred and twenty-seven miles 
crust, or about 600UO atmosphere on the interior at temperature zero, 
should be .0000037 multiplied by 60000, or .322. Tlie compression for the 
same crust of the earth in its presents condition given in Table 4 is only 
.11, or computed to three decimal places is .114. The difference .106 is 
caused by internal heat. This difference .108 divided by .00003 gives the 
interior temperature to be SOOO'' Centigrada 

34. Interior density and temperature of Venus. 

Newcomb gives 4.81 for the mean density of Venus, and 7,660 tniles for 
her mean diameter or 258 miles less than the mean diameter of the earth, 
On the hypothesis thatVeous has a moulten interior and a crust about 
the thickness of that of the earth, by using 8 for the crust density we get 
the required mass into the placet with a center density of 7, and a crust 
compression factor of .0918. Trie compression for one hundred and tw^enty 
three miles crust or about 49, 000 atmospheres is at temperature zero .1813. 
The difference between .1813 and .0913 divided by .00003 gives for the in- 
terior temperature of Venus 3000° Centigrade. Per Newcomb the gravity 
on the surface of Venus is .82, Mars .39, Earth 1 . 

35. The interior density and temperature of Mercury. 

Mercury has a meaa density, per NewcomS, 6.8o, and a diameter of 
about 3000 miles, and also a surface gravity .46. The Moon's diameter is 
2160 miles, mean density 3.38. crust densi y 3.20 and center density 3.52. 
Mars diameter is 4211 miles, mean density 8.17, surface density 3.20, center 
density 5.10, and surface gravity .39. 

Without computation judging by a glance from the figures from the 
Moon and Mars, the crust density of Mercury must be from 5 to 5.50. 
Proctor think') that 6.85 is too great for the mean density, and that it 
should be about that of the earth, 5.65. Under this condition Mercury^s 
crust density would be from 4 to 4.30. The smallness of the diameter of 
this planet mdicates that its interior heat has all or nearly all escaped. In 
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case its interior heat has not escaped the figures above given for crust den- 
sity must be made larger. 

86. The crust density of Jupiter*s satellites. 

The diameters of Jupiter*s satellites in orders oT Nos. per Looniisis in 
miles, 2486, 2187, 8576 and 8057. There is some uncertainty about these di- 
ameters, and Newcomb says they vary from 230 > to 8700 miles. The mean 
densities of these satellites in order, per diameters of Loomis is, 1.05, 1.90, 
1.70 and 1.82. The averages of these mean densities is 1.49, or a little 
more ihan the meaa density of Jupiter, which is 1.8S. The surface gravity 
of these satellites is very ^mall, hence the center density can not be very 
much greater han the crust density. The average crust density can not 
vary much from 1.80. 

87. As already obtaine 9, the near surface or crust density of Mercury 
is about 5, Venus at present average temperature, 8, or at zero 8L20, the 
Earth at present average temperature, 2.96, or at zero 8.20, the Moon at zero 
8.20, Mars at zero 3.20, and the average of Jupiter's satellites 1.20. From 
these results I see away back in the past a large ring around the sun; this 
ring separated into three, like the rings now around Saturn; and from 
these three came the triplet planets, Mara, the Earth and Venus.* 

CONCLUSION. 

During the delay of two years in the publication of this 
Report of the Academy of Sciences, Arts and Letters, I 
have added three chapters to this paper. As it stands the 
title is inappropriate, and the introduction fails to give due 
credit to the paper as presented. The Attraction and the 
Figure of Equilibrium of a Rotating Fluid Mass, and the 
Interior Density and Temperature of the Earth, is a more 
appropriate title. Measured by my reading of what has 
been written on the subject, this investigation attains not 
only some new final results, but it opens, by its new meth- 
ods, a new field for valuable deductions. The new way of 
finding any diameter of the ellipse is a change from the com- 
plex to the simple. The system using chord and wedge ele- 
ments of attraction instead of shell elements is a grand step 
of advance in simplification. By the new system mathe- 



* It is due the author to say that the chapters of this paper were written 
at periods separated by montha The last chapter was composed after the 
previous ones had passed from his hands, and he was forced to keep up the 
connection with the other chapter-^, partially from memory. His excuse 
for not unifying the p iper under an appropriate title is want of time. 
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matical expressions are attainable, easy to integrate, while 
by the old method complex expression are unavoidable^ re- 
quiring the ability of a Legendre, a Laplace, or an Ivory to 
integrate. 

In Article 12 I have given the fractional numbers for in- 
tegrating the chord elements of attraction for an ellipsoid. 
If every man an.d women, from Adam and Eve to the last 
bom of their posterity, had been engaged in the work of 
making the computations for these fractional numbers by 
the method outlined in Article 12, the end in view would 
now be unattained. Such being the impossibility in the 
way of that method, I will now give my other method in 
brief. It is as follows: 

In diagram 1, Art. 3, let particle P be at the surface of the 
sphere having center C, in line P C of the diagram, then 
secant line P d a g becomes chord Pag and equals to chord 
k 1 h or 2 r cos ^. Likewise chord p n o equals 2 r cos ^. 
Let radius A C perpendicular to the axis of rotation be di- 
vided into n parts by a system of chords drawn parallel to 
axis P C, and also let these chords vary in length from chord 
to chord by a common diflFerence 2 r divided by n. Let lines 
p n o and k'l h be any two adjoining chorda of the system. 
The mass cut from the sphere by a rotation of these chords 
equals t t r" (cos*^ — cos*^,). As the increments to the 
cosines used in this computation vary from cos. to cos. as 2 r 
divided by n, cos. ^ may be represented by any simple va- 
riable quantity (y). When n becomes infinite or 2 r divided 
b7 n, infinitisimal, then the differential mass or, 

dm = I ;r r* 3 y* dy. 

Multiply each chord element of mass making up the 
sphere by its requisite cos ^, cos' ^, cos* ^, and so on to cos. 
having an exponent infinite. It is now required to intigrate 
the expressions y d m, y* d m, y * d m, etc., between the limits 
zero and unity. 

Jjydm = l;rr»/;3jMy = l;rr»xj. 
J;y«dm=t«rr» Jj8y*dy = t^r»Xf. 
Jiy»dm = t^r* J;3y»dy = t;rr«X}. 
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'Etc., to exponent infinite. 

i ;r r' represents the mass of the whole sphere. The values, 
then, for 

Coa 5 = f 
Co8,« 5 = f . 
Cos.' ^ = t. eta, to cos. with exponent infinite. 

Sin»5 = 1—006*5 = f 

Sin*5 = (1— coB»5)« = 1—2 C08»5 + C06*5 =« ff 

8in*5 = (I— coe'^)* = 1—4 coe»5 -h 6 cob*5~4 oo6«5 + coe*5 =: f f f 

Etc. for higher powers. 

The truth contained in the celebrated proposition of the 
square of the hypothenuse was doubtless well known long 
before the time of Pythagoras. Pythagoras in joy from the 
simplicity and the exactness of his demonstration of the 
celebrated proposition gave exclamation to the Greek word. 
Eureka. The memoirs of Legendre, Laplace and Ivory on 
attraction do not contain Eureka demonstrations. It re- 
quires inventive genius as well as mathematical ability to 
make such demonstrations. For borrowed knowledge on 
the subject of my writing to Sir Isaac Newton, I am in- 
debted more by far than to all the rest combined. 
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INTRODUCTION. 



In the following paper we have endeavored to bring to- 
gether the definitions of those genera of the family Attidae 
which have been generally received, and also of those which 
are part of the synonymy of the received genera. Up to thiff 
time these definitions have been so widely scattered through 
different works and periodicals that it has been a matter of 
great practical inconvenience to study and to compare* 
them. It is probably due, in a measure, to this fact that 
many species have been placed in genera from which a mod- 
erate regard for the generic definitions would have excluded 
them; although perhaps a further diflSculty may have arisen 
from a confusion of the two modes of classification, the oner 
based on a type, and the other based on a general definition. 
To make clear the distinction between these two modes, we 
quote from WhewelP, " Natural groups given by type, not 

bj definition the class is steadily fixed, thought 

not precisely limited; it is given, though not circumscribed; . 
it is determined, not by a boundary line without, but by a 
central point within; not by what it strictly excludes, but by 
what it eminently includes; by an example, not by a pre- 
cept; in short, instead of a definition we have a type for our 
director. A type is an example of any class, for instance, a» 
species of a genus, which is considered as eminently possess- 
ing, the character of the class. All the species which have 
a greater affiaity with this type-species than with any other, 
form the genus and are ranged about it, deviating from it in 
various directions and differeat degrees." On the other side 
we have from Mill:" " the next step is to ar- 

*The Philosophy of the Inductive Scieacea, Vol. 1, pp. 476, 477. 

^ A System of Logic, pp. 501, 505. Huxley, aUo sayi: "It is siid, in 
short, that a natural history class is not capable of being defined — that 
the class BosacesB for instance, or the class Fishes, is not accurately an d 
17 
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Ifange those iafimae species into larger groups 

and in doing this it is true that we are naturally and properly 
guided^ in most cases at leasts by resemblance to a type. 
^ .... Bat though the groups are suggested by types, 
71 cannot think that the group^ when formed, is determined 
^by the type; that in deciding whether a species belongs to 
^the group, a reference is made to the type and not to the 

^characJters The truth is, on the contrary, that 

• every geuus or family is framed with distinct reference to 
'certain characters, and is composed, first and primarily, of 
^species which agree in possessing all those characters. To 
^liese are added, as a sort of appendix, such other species, 
generally in small number, as possess nearly all the proper- 
ties selected; wanting some of them one property, some 
-another, and which, while they agree with the rest almost i 
-as much as those agree with one another, do not resemble 
in an equal degree any other group. Oar conception of the 
•class continues to be grounded on the characters; and the 
•class might be defined, those things which either possess 
that set of characters, or resemble the things that do so, 
more than they resemble anything else. And this resem- 
blance itself is not, like resemblance between simple sensa- 
>tions, an ultimate fact unsusceptible of analysis. Even the 
•inferior degree of resemblance is created by the possession 

»of common characters Nor can there he any 

<real difficulty in representing, by an enumeration of char- 
acters, the nature and degree of the resemblance which is 
strictly sufficient to include any object in the class. There \ 



absolutely definable, inasmuch as its members will present exceptions to 
every possible definitioD; and that the members of the class are united to"- 
.^etharoa'y by the c.rcum?t;aTiC3 that thay are all m>r3 like some imagi- 
nary average race or average fish, than they resemble anything else. Bat 
here, as before, I think the distinction has arisen entirely from confusing 
a transitory imperfecti3n with an essential character. So long as our in- 
formation concerning them is imparfect, we class all objects together ac- 
cording to resamblances we feel, but cannot define; we group them around 
types, inshorL Thus, if you ask an ordinary persoa what kind of ani- 
mals there are, he will probably say beasts, birds, reptiles, fishes, insacts, 
etc. Ask him to define a beast from a reptile and he cannot do it; but he 
says, things like a cow or a horse are baasts, and things like a frog or a 
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are always some properties common to all things which are 
included. Others there often are, to which some things, 
which are nevertheless included, are exceptions. But the 
objects which are exceptions to one character are not excep- 
tions to another; the resemblance which fails in some par- 
ticulars, must be made up for in others. The class, therefore, 
is constituted by the possession of all the characters which 
are universal, and most of those which admit of exceptions. 
If a plant had the ovules erect, the stigmata divided, pos- 
sessed the albumen, and was without stipules, it possibly 
would not be classed among the Rosaceae. But it may want 
any one, or more than one, of these characters, and not be 
excluded. The ends of a scientific classification are better 
answered by including it. Since it agrees so nearly, in its 
known properties, with the sum of the characters of the 
class, it is likely to resemble that class more than any other 
in those of its properties which are still undiscovered." 

A further confusion has arisen from certain authors mak- 
ing their generic definitions descriptive rather than compar- 
ative. For example, the definition of the genus Maratus 
Karsch is doubtless a good description, so far as it goes, of 
the species for which the genus was formed, and yet is 
equally applicable to many other genera, and in no way 
assists in organizing knowledge, nor in facilitating identifi- 
cation, which should be the two-fold purpose of a classifica- 
tion. 

The synonymy of the genera is only partial; and those 
who have had most experience in the difficulties of this 

lizard are reptiles. You see ?ie does class by type, and not bj definition. 
Bat how does this classification differ from that of the scientific zoolo- 
gist? how does the meaning of the scientific class-name of '* Mammalia '* 
differ from the unscientific of •* Baasts?" Why, exactly because the for- 
mer depends on a definition, the latter on a type. The class Mammalia is 
scientifically defiaed as '^^11 animals which have a vertebrated skeleton 
and suckle their youna:.'' Here is no reference to type, but a definition 
rigorous enough for a geometrician, and such is the character which every 
scientific naturalist recog sizes as t^at to which his classes must aspire ^ 
knowing, as he does, that classification by type is simply an acknowledg- 
ment of ignorance and a temporary device." Educational Value of Nat- 
ural History Sciences; Lay Sermons, Addresses and Reviews, pp. 82, 83. 
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class of work will be least harsh in their criticism of its 
defect*^. 

The key is based almost entirely on the generic descrip- 
tions, and is designed not only to aid in the identification of 
genera, but also, in a general way, to group together those 
genera which have common characteristics, and thus to aid 
in a comparison of the different groups. Its usefulness 
must be lessened by the fact that the generic position of a 
species has been commonly determined merely by its pos- 
sessing a greater number of the characteristics of one genus 
than of any other. For example: Cyrba Simon has legs 
4, 1, 3, 2. The greater number of characteristics of C. bi-mac- 
ulatu Keyserling carry that species to the genus Cyrba, al- 
though it has the leg-formula 4, 3, 1, 2. If in the key Cyrba 
has been distinguished from other genera by the fact that its 
leg-formula is 4, 1, 3, 2, bi-maculata must go elsewhere. 

We have also, for the purpose o£ facilitating comparison, 
arranged the characteristics of the different genera in the 
form of a table. 

We have been perplexed by a lack of precision in the 
stating of characteristics. We venture to suggest that it 
would be well to express the dimensions of parts in terms of 
other parts of the same species. For example, the clypeus 
should be described not as '' very low," or "rather high," but 
as one fifth or one half as wide as the middle anterior 
eyes. We believe that Menge is the only author who states 
definitely the height of the cephalothorax. He does so by 
comparing the height with the width. 

Not having the work in which it is described, we have 
omitted the genus Portia Karsch. In his Arachnol. Blatter 
V. Zur Attiden-Gattung Portia, Dr. Karsch says that this 
genus resembles Eris (C. Koch) Simon, but differs from it in 
that the first pair of legs is not much more robust than the 
others; metatarsus + tarsus of the fourth are longer than 
patella + tibia of fourth, not equal or shorter as in Eris) ; and 
the spines on the tibiae and metatarsi of the hind legs ex- 
tend to the base. The quadrangle of the eyes, also, is not 
wider behind than in front. 

As we have undertaken to prepare a monograph of this 
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family, we shall be very glad to receive Attidae from any 
part of the world, and to send in return spiders of the 
United States. 
We give below a brief account of the Attid genera. 

Milicaukee, Wisconsin, March^ 18S4. . 



THE ATTID GENERA. 

From Latreille to Walckener, inclusively, the whole fam- 
ily constitutes but one genus, Salticus Latr. or Attus Walck. 
In 1832 Hentz detached the genera Lyssomanes, Synemosyna, 
and Epiblemum; Lyssomanes having the eyes in four rows; 
Synemosyna corresponding in part to Salticus (Latr.) C. 
Koch, or Leptorchestes Thorell, 1870; and Epiblemum in 
part to Calliethera C. Koch, 1837. In 1833 Sundevall divided 
Attus Walck. into two genera, Salticus and Attus. Salticus 
having the cephalic abruptly higher than the thoracic part, 
and the quadrangle of the eyes nearly square. Between 
1833 and 1850 twenty-four genera were formed by C. Koch, 
most of which were so poorly defined by their author that 
their identification has been difficult or impossible. These 
genera, howe v'er, have been used as a basis of work^by later 
authors who have redefined and united them, so that eighteen 
out of Koch's twenty-four genera are still used, beside 
some of his sub-genera which have been raised to the rank 
of genera by Thorell. A short history of C. Koch's genera 
would run as follows: Heliophanus, 1833; Euophrys, 1834; 
Dendryphantes, 1837; Pyrophorus, 1837; (the name Pyro- 
phorus had already been used, and the genus was identical 
with Salticus (Latr.) Sund., 1833); Toxeus, 1846; (probably 
also included in Salticus (Latr.) Sund.; Janus, 1846; (the 
name Janus was preoccupied; the genus is in part Synemo- 
syna Hentz, 1832, and in part Janigena Karsch, 1880); 
Philia, 1846, (the name Philia was preoccupied, and for it 
Thorell substituted, Philseus in 1870); Hyllus, 1846; (identi- 
cal with Dineresus White, formed in the same year); Thiania, 
1846; Marpissa^ 1846; (the name Marpissa was preoccupied; 
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Thorell substituted Marptusa in 1877); Cocalus, 1846; Plexij>- 
pus, 1846; Phidippus, 1846; Amycus, 1846; Alcmena, 1846; 
Asaracus^ 1846; (this genus, without any striking character- 
istic, and formed for one imperfect individual, has never 
been used); Phyale, 1846; Eris, 1846; Ciris, 1848; Maevia, 1848; 
Rhanis, 1848 (identical with Homalattus White, 1841); Psecas,. 
1850; (this vaguely characterized genus has not been adopted 
by later authors) ; Icelus, 1850; (the name Icelus being preoccu- 
pied Simon substituted Icius in 1873); Ballus, 1850; (this waa 
a sub-genus of Attus, made a genus by Thorell in 1870); Dia 
and Parthenia, two sub-genera of the genus Euophrys, were 
combined and made a genus with the name JSlurops (both 
Dia and Parthenia being preoccupied) by Thorell also in 1870. 

During this period only one author^ beside Koch, made 
any jfenera in the family Attidae. This was A. White, who, 
in 1841, made Homalattus; and in 1816 Dineresus, of | 

which Hyllus C. Koch, takes precedence; and after 1850 
no new genera were formed for many years. Of West- 
ring and Black wall, both writing in 1861, the former fol- 
lowed Sundevall's division (1833); into Sallicus and Attus, 
while the latter used only Salticus Latr. unmodified. In 
1864, Simon combined the Attid genera to form fiver 
Rhanis C. Koch, Attus Walck, Cyrtonota Sim., Heliophanus 
C. Koch,#ind Salticus (Latr.) This arrangement, which was 
not generally adopted, seems not to have satisfied its au- 
thor, as in 1869) Simon made an entirely new classification 
of the Attidae, recombining them into ten genera of which 
two, Menemerus and YUenus were new. . 

We now come to 1870, in which year Thorell published ' 

the first part of his work on the genera and species of Eu- 
ropean spiders, probably the most important contribution 
thus far offered to arachnological literature in the depart- 
ment of classification. In so far as the Attidae are con- 
cerned his most valuable work was the unravelling of C. 
Koch's European genera. He resolved the family into thir- 
teen provisional genera, one of which, Laptorchestes, was 
new. He also formed the genus Diolenius for the species 
A. phrynoides Walck.; and he made the changes in the 
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nomenclature of some of C. Koch's genera which have al- 
ready been mentioned. 

In 1871, the ganus Hasarius was formed by Simon. In 
1872, Taczanowski described a new genus, Jelskia, which he 
placed under the family Dinopidae, but which seems to u& 
to belong to the Attidae, since although the eyes are in four 
rows, (as in Lyssomanes Hentz), the eyes of the third row, 
are small, not as in the Dinopidae, larger than the others . 
In 1873 Simon substituted the name Icius for Icelus C. 
Koch. 

In 1876, Simon modified his classification of the Attid 
genera, and succeeded in making an arrangement so good 
that as Dr. L. Koch remarks, it will form the basis for alt 
future work. The new genera which he formed in this year 
were Synagles, Neera, Neon, Hyctia, Thya, Saitis, Pellenes, 
Habrocestum, Cyrba and Phlegra. 

In 1877, Thorell made the genera Agorius and Viciria, and 
substituted the name Marptusa for Marpissa C. Koch. In 
the same year Simon formed the genus Bavia, and Simon 
and Cambridge each described a genus having the eyes in 
four rows; these are Evenus Simon, and Athamas Cam- 
bridge. Also in 1877, the genera Oedipus and Scartes were 
formed by Menge. 

In 187?^, Thorell formed the genera Boethus and Sinis; 
Karsch, the genera Lycidas, Ligonipes, Ligurinus, Maratus, 
Ascyltus and Mopsus; and Taczanowski, the genus Chiro- 
thecia. 

In 1879, L. Koch formed the genera Astia, Scirtetes^ 
Rhombonotus, Scaea, and Lagnus,and in 1880, Opisthoncus. 
In 1880, also, we have the genus Janigeua Karsch. In 
1881, Keyserling formed Jotus, and Ergane, and Thorell,. 
Simaetha, Discocnerpius, Ephippus, Euryattus, Omoedus and 
Coccorchestes. 

In 1882, Keyserling formed Thorellia (which afterwards 
proved to be identical with Saitis Simon), Eulabes, Tanypus^ 
Acmaea (these three names being preoccupied they were 
afterward supplanted, Eulabes by Pirithous, Tanypus by 
Sinnamora, and Acmaea by Drepanephora); Morgaromma^ 
Erasmia, Sobara, Selaophora, Prostheclina, Cytaea, Atry- 
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tone^ Hadrosoma and Therosa; and Cambridge formed the 
genus Mago. This latter author^ who has described a large 
number of species, has, with a few exceptions, included 
them all in the genus Salticus Latr. 

In 1883, Keyserling formed the genera Lauharulla, Scy- 
thropa and Sandalodes, and substituted the names Pirithous, 
^Sinnamora, and Drepanephora for Eulabes, Tanypus, and 
Acmaea. 

In 1884 Simon formed the genera Mithion, Lystrocteisa 
and Chalcolecta. 

Finding that several generic names now in use are preoc- 
cupied we make the following substitutions: 

For Evenus Simon 1877, "Epeus." (Evenus Hubu. Lep. 
1816. Agassiz' NomencL Zool. Evenus Lap. Col. 1836. 
Agassiz' Nomencl. Zool.) 

For Sinis Thorell 1878, "Linus." (Sinis Heer. Col. 1862. 
Scudder's Nomencl. Zool.) 

For Scirtetes L. K. 1879, " Damoetas." (Scirtetes Wagn. 
Mamm. 1841. Agassiz' Nomencl. Zool.) 

For Ephippus Thorell 1881, "Zenodorus." (Ephippus Cuv. 
Pise. 1829. Agassiz' Nomencl. Zool.) 

For Erasmia Keyserling 1882, "lona." (Erasmia Hope. 
Lep. 1840, Agassiz' Nomencl, Zool. Erasmia Heine. Aves 
1863. Scudder's Nomencl. Zool.) 

For Atrytone Keyserling 1882, " Tara." (Atry tone Scud. 
Lep. 1872. Zool. Record.) 

For Hadrosoma Keyserling 1882, " Bootes." (Hadrosoma 
Fieb. Orth. 1853. Scudder's Nomencl. Zool.) 

For Scythropa Keyserling 1883, "Bianor." (Scythropa 
Chand. Col. 1871. Zool. Record.) 

For Drepanephora Keyserling 1883, " Hypoblemum." 
(Drepanephora Loew. Dipt. 1869. Zool. Record.) 

We divide the family Attidae into two sub-families, the 
Attinae, having the eyes in three rows, and the Lysomanae, 
having the eyes in four rows. 
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KEY TO THE GENERA OF THE FAMILY ATTIDAE.' 

1. Eyes in three rows. 3 

2 Eyes in four rows 161 

8. 'Trochanter I elongated much longer than the others 5 

4. Trochanter I not elongated 18 

5. Trochanter I much longer than coxa, shorter than femur 7 

6l Trochanter I shorter than coxi (especially 9 ), much shorter than 

femur 9 

7. Cephalothorax low; quadrangle of eyes wider than long; tibia I 

slender and parallel ^ Tara Peekham. 

8. Cephalothorax rather high; quadrangle of eyes almost equal in 

length and breadth; tibia I more or less dilated Dlolenlas Thor. 

9. Quadrangle of eye^ much longer than wide, and much longer than 

thoracic part; eyes of secoad row much nearer lateral than dor- 
sal eyes Lys^troeielsa E. S. 

10. Quadrangle of eyes almost equal in length and brealth; thoracic 

and cephalic parts almost equally long; eyes of second row 
scarcely further from dorsal than from lateral 11 

11. Legs short; anterior tibia strongly om pressed and dilated, and 

conspicuously furnished below with two rows of strong spines, 
and in the middle line with thick hairs Discocneinlas Thor. 

12. Legs lone; anterior tibia compressed, parallel, not dilate J; armed 

below with numerous and strong spines in a double row. 

ChalCDleota E. S. 
18. Cephalothorax distinctly wider in the middle than at the ends. 

Rhombonotns, L. K. 

14. Cephalothorax not distinctly wider in the middle than at the 

ends 15 

15. Body slender, autlike; legs weak 17 

16. Body not antlike in form 29 

17. Cephalic part higher than thoracic Saltlcns Latr. 

18. Cephalic part not higher than thoracic 19 

19. Abdomen with a distinct constriction 21 

20. Abdomen without, or with a very slight constriction 28 

21. Cephalic and thoracic parts separated by a constriction. 

Janlgena Karsch. 

' On account of the vagueness of their definitions, we have been obliged 
to omit from the Key the genera Phyale, Asaracus, Alcmena, Psecas, and 
Thiania of C. Koch, and Lycidas, Ligurinus, and Maratus Karsch. 

' We have here made use of the table jeiven by M. Simon in his Note 
gur le Oroupe dPS Dioleniu This group, so far as is yet known, is confined 
to Australian and Malesian islands. 

• Tara = Atrytone Keyserling, preoccupied. 
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22. A Constriction dividing the thoracic part into a shorter anterior 

and a longer posterior portion - . Sxnemosyna Hentz. 

23. Sternum prolonged between coiae 1 25 

24. Sternum not prolonged between coxae I Agorias Thor. 

25. Pedicle of the abdomen not visible from above. J Damoetas Peckliaiii. 

26. Pedicle visible from above 27 

27. Sternum scarcely as wide as intermediate coxae; labium at least 

twice as loog as wide Lept^irchestes Thor. 

28. Sternum wider than intermediate coxae; labium as long as wide. 

Synageles P. S. 

29. Clypeus very low in fron% high below anterior lateral eyes^ ex- 

tended and a little curved backward on the sides, forming an 
acute angle below the eyes of the second row Aseyltiu Karseh. 

30. Sides of clypeus forming no acute angle 31 

81. Body short, convex, beetle like; cephalic part not, or scarcely so 

long as thoracic 38 

32. Body not beetle like in form ' 85 

33. Body strongly convex both longitudioally and transversely; abdo- 

men high and widely truncated in front, where it is received 
into an excavation of the cephalothorax; eyes of the second row 
further from the dorsal than f om the lateral eyes. 

Goeeorchesies Thor. 

34. Anterior part of abdomen not overlapped by cephalothorax; eyes 

of second ro v half way between dorsal aod lateral eyes. 

Omoedas Thor. 

35. C.'phalic part as long as, or longer than thoracic 87 

36. Cephalic part shortrr than thoracic 61 

37. Eyes of the second row at least half a? large as eyes of the third 

row Goealas C. K. 

38. Eyes of second row less than one half as large as eyes of the third 

row 39 

39. Quadrangle of eyes long*jr than wide; tibia I greatly dilated. 

Chirothecia Tacz. 

40. Quadrangle as wide as, or wider than long; tibia I not dilated 41 

41. Cephiilic and thoracic parts equal 48 

42. Cephalic part longer than thoracic 66 

43. Legs HE and IV without spines Ballas C K. 

44. Spines on the four pairs 45 

45. Third leg longer than fourth 47 

46. Third leg shorter than fourth 49 

' Damoetas=Scirtetes L. K., preoccupied. 

'Some of the species of Homalattus White resemble beetles, but in this 
genus the cephalic pait is longer than tVe thor<:cic. 
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47. Quadrangle of t'e eyes wider behind: third leg much longer than 

fourth. 'Neaetha E. S* 

4S. Quadrangle of eyes wi ier in front; third leg but little longer than 

fourth Clris C. K. 

49. Cephalothorax not wider than third row of eyes at that place ... 51 

50. Cephalothorax wider than third low of eyes at that plioe; lateral 

eyes of first row well separated from middle eyes. . . Pirithous Key^it. 

51. Anterior row of eyes curved; later il widely separate 1 from middle 

eyes 5S 

52 Anterior rowr of eyes almost straight; lateral but little removed 

from middle eyes * Blnnor Peekham* 

53. Quadrangle of eyes equally wide in front and behiad: meta'arsus 

+ tarsus IV longer than patellar- tibia; tibial aod metatarsal 
spines to the base, on legs III and IV Portia Karsch. 

54. Quadrangleof eyes wider behind t^an in front; metatarsus + tarsus 

IV, equal to or shorter than patella + tibia; only circles of opines 
at the extremities of the tibiae and metatarsi of legs III and 
IV Eris, C. K. 

55. Quadrangle of eyrs wider in front than behind ' lona Peekham. 

56. Quadrangle of eyes not wider in front 57 

57. Cephalothorax as high behind as it is long Mago Cambridge. 

58. Cephalothorax not as high b hind as long 51> 

59. Fir.-t row of eyes straight, touching Neon £. S* 

00. First row of eyes curved, sepa ated by nearly equal distanc s from 

each other Homalattas IVhlte. 

61. Quadrangle of eyes longer than wide 63 

62. Quadraogl ^ < f eyes wider than long 65 

63. Quadra') gle of eyes m )re than twice a^ long hs wide. . 

Ligonipes Karsch. 

64. Quadrangle of eyes one fourth or one fifth only longer than 

wide '*Pl<*xippii8 C. K^ 

65. A more or less prominent tubercle between the dorsal eyes. 

Opi.^ithoncus L K. 

66. No tubercle present 67 

67. Cephalothorax shore and very high, thoracic part much dilated 

and falling steeply from cephalic p'ate; cephalothorax wider 
than the third row of eyes ^Aniycns C. K. 

68. Form of cephalothorax unlike the above 69 

69. Quadrangle of e^-es wi ier in front than behind 71 

* Neaetha=Nee a K S., preoccupied. 
*B.anor--ScyihroDa Keyserling, preoccupied. 
' lona = Erasmia Keyserling, preoccupied. 

* See genus Plexippus. 

*The face in Amycua is very high, but not equally high in the different 
species . 
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70. Quadrangle as wide or wider behind 91 

71. Tibia + patella III shorter than tibia + patel'a IV 73 

72. Tibia + patell i III longer than tibia + patella IV 81 

78. Metatirsus -f tarsus IV equal to or shorter thin patella + tibia IV. 75 

74. Metatarsus -f tarsus IV longer than tibia + patella IV '. . 77 

75. Metataisus IV spined only at extremity T4iuharalla Keys. 

76. Metatarsus IV spined to base Astia L. K. 

77. Cephalothorax wider than third row of eyes 79 

78. Cephalothorax not wider than third row of eyes. . . .Slniiamora Keys. 

79. Legs moderately long; metatarsus IV with sf ines Boethas Thor. 

80. Legs extremely long; metatarsus IV without spines Lagnus L. K. 

81. Eyes of the sec md row more than ^ as large as dorsal eyes; tibisB 

spioed above ' Linns Peokham. 

82. Eyes of second row less than ^ as large as dorsal eyes; tibiss not 

not spiued ab jve 83 

83. Cephalothorax not wider than third row of eyes 85 

84. Ceph jlothorax wider than third row of eyes 87 

85. Cephalothorax narrow in front, wider and rounded behind; quad- \ 

rangle of eyes scarcely wider than long Frostheclina Keys. 

86. Cep alothorax with sides nearly parallel; quadrangle of eyes one- 

third wider thnn long .Saitis £. S. 

87. Abdomen very long and slender, much longer than cephalothorax ; 

cephalothorax much wider than third row of eyes . . . Ticiria Thor. 
SB. Abdomen rather short ; cephalothorax but little wider than third 

row of eyes 89 

S9, Abdomen about as wide as long ; eyes of second row further from 

lateral than from dorsal eyes Miirgaromma Keys. 

^Ol a bionien slender ; eyes of secoad row half way between lateral 

and dorsal eyes Therosa Keys. 

91. Quadrangle of eyes equaUy wide in front and behind ; tibia -(- 

patella III longer than tibia + patella IV 93 

92. Quadrangle of eyes wider behind ; or equally wide in front and 

behind, with tibia + patella III equal to, or shorter than tibia 
4- patella IV 99 

93. Eyes of the third row distant by at least double their diameter 

from the margin of the cephalothorax ..... .^^ Zenodorns Peckham. 

94. Eyes of the third row no^ or only a little removed from the mar- 

gin of the cephalothorax 95 

95. Metatarsus 4- tarsus IV equal to, or shorter than, tibia + pa- 

tella IV 97 

96. Metatarsus -j- tarsus IV longer than tibia + patella IV. 

Ergane Keys. 

' Linus = Sinis Thorell, preoccupied. 
'Zenodorus=Ephippus Thorell, preoccupied. 
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07. I^egs III and IV nearly equal; eyes of third row further from each 
other than from lateral borders; anterior lateral well separated 
from large middle eyes Cytaea Keys. 

98. Third legs longer than fourth ; ev es of third row equally far from 

each other aod from lateral borders ; anterior lateral very near 
large middle eyes Habrocestnm E. S. 

99. Quadrangle of eyes equally wide in front and behind ; anterior row 

of eyes straight 101 

100. Quadrangle wider behind; or, if equally wide in front aud behind, 

anterior row curved 117 

101. Coxae I touching Hyctia £. S . 

102. Coxae I separated by width of labium 103 

108. Tibia IV as large as patella at base» cylindrical, parallel or a little 

enlarged at extremity 105 

104. Tibia IV narrower than patella at base ; slightly enlarged and a 

little compressed at extremity 100 

105. Quadraitgle of eyes as long as wide ; fore central eyes excessively 

large, at least five times as large as the lateral Miihion E. S. 

100. Quadrangle of* eyes wider than long ; fore central eyes not exces- 
sively large 107 

107. Thoracic part a little dilated; coxae IV longest Menemerns £. S. 

108. Thoracic part parallel; coxss I largest. Bavia £. S. 

109. Patella III as long as or longer than patella IV; tibia III much 

shorter than tibia IV, but more robust Ill 

110. Pate?la III shorter than PatelU IV; tibia III more slender than 

tibia IV 118 

111. Clypeus at least \ as wide as large middle eyes; patellae always 

without spines Enophrys C. K. 

113. Clypeus very narrow, scarcely \ as wide as large middle eyes; 

patellae armed with two spines Cyrba E. S. 

113. Sternum wider than intermediate coxae; ( ^ ) femur of palpus 

armed with a strong apophysis. Heliophanns C . K. 

114. Sternum of same width or narrower than intermediate coxae; 

femur of palpus unarmed 115 

115. Thoracic p.irt twice as long as cephalic Phlegra, £. S. 

116. Thoracic part only \ longer than cephalic A tins If aiek 

117. Quadrangle of eyes equally wide in front and behind 119 

118. Quadrangle of eyes wider behind 183 

119. Anterior row of eyes strongly curved, a straight line from the 

summit of the middle eyes cutting the lateral eyes through, or 
below the middle Scaea C. K. 

120. Anterior row of eyes slightly curved, a straight line from sum- 

mit of mi<idle eyes cutting lateral eyes above the middle 121 

121. Legs without fem ^ral and tibial spines; ( S ) falces 1 >ng and hori- 

zontal Epibiemnm Hentz 
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122. Legs baviog femoral and tibial spines on the four pairs 123 

123. Eyes of the third row nearer to each other than to lateral bor- 

ders. Maeria E. S. 

124. Eyes of the third row equally distant from lateral borders and 

from each other 125 

125. Eyes of the second row nearer the dorsal than the lateral eyes, 

Selaophora Keys. 

126. Eyes of second row half-way between dorsal and lateral eyes, or 

nearer the literal 127 

127. Cephalothorax only I larger than wide; scarcely wider than third 

row ef eyes; first legs not stouter than the others, 

^ Bootes Pcckham. 

128. Cephalothorax at least i longer than wide; first legs stouter than 

the others 129 

129. Cephalothorax considerably wider than third row of eyes; moder- 

ately high ^ 131 

130. Cephalothorax only slightly wider than third row of eyes; very 

high and convex Jotns Keys. 

131. Second row of eyes half-way between dorsal and lateral eyes; 

falces not diverging Sandalodes Keys* 

132. Second row of eyes nearer the lateral than the dorsal eyes; falses 

diverging Hyllns C. K. 

133. Anterior row of eyes very strongly curved, a straight line from 

the summit of the middle eyes cutting only the lower borders 
of the lateral eyes ^ Jllnrilias £. S 

134. Anterior row of eyes straight or only moderately curved, a 

straight line from the summit of the middle eyes cutting the 
lateral eyes not below the middle 135 

135. Clypeus'as wide as large middle eyes 137 

136. Clypeus not so wide as large middle eyes 139 

137. Cephalothorax as wide as or barely narrower than long. Sobara Keys. 

138. Cephalothorax at least i longer than wide Mopsus Karsch. 

139. Tibia + patella III shorter than tibia + patella IV 141 

140. Tibia + patella III as long as or longer than tibia + patella IV . . 153 

141. Coxae I separated by width of labium at base 145 

142. Coxae I touching or nearly touching 143 

143. Cephalothorax short, high, convex; relative length of legs 1, 4, 2, 

3; abdomen short SImaetha Thor. 

144. Cephalothorax elongated, flattened; relative length of legs 1, 2, 8, 

4; abdomen long Marptasa Thor. 

145. Trochanter IV very long, diverging, visible from above; tarub and 

metatarus IV as thick as tibia and patella Yllenus £. S. 
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^ Bootes =Hadrosoma Keyserling, preoccupied. 
* ^lurillus=Aelurops Thorell, preoccupied. 
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146. Trochanter IV short, not visible from above; metatarsus and tar- 

sus IV more slender than tibia and patella 147 

147. Metatarsus IV having only a circle of spines at extremity (some- 

times lacking these) 149 

148. Mstatairsus IV armed to base 151 

149. Anterior row of eyes rather strongly curved; l-gs very hairy, 

Dendryphantes €. K. 

150. Anterior row of If gs straight or almost straight; legs almost glab- 

rous IclnsE. S. 

151. Eves of second row doub'e as far from dorsal as from lateral 

f yes Phidippus C, K. 

152. Eyes of second row almost half-way bet wee a dorsal and lateral 

eyes Phllaeus Thor. 

153. Interval between lateral and middle eyes of first low as wide or 

nearly as wide as the diameter of the lateral 155 

154 Lateral separated by a space not more than i as wide as their 

diameter from the middle eyes 157 

155. Cephalothorax dilated toward the front; clypeus very low, less 

than I as wide as the laree middle eyes Earyattns Thor. 

156. Cephalothorax with thoracic part very strongly dilated; clypeus 

about i as wide as large middle eyes 'Thyeiie £. S. 

157. Metatarsus -f- tarsus IV equal to tibia + patella IV 169 

158. Metatarsus -f tarsus IV shorter than tibia -f patella IV. 

Fellenes E. S. 

159. Secon(i legs longer than the first ^Hypoblemnm Feekham. 

160. First legs longer than the second Hasarlns £. S. 

161. Cephalic and thoracic parts on the same plane 163 

163. Cephalic and thoracic parts on different planes Jelskla Tacz. 

163. Thoracic part but little longer than cephalic 165 

164. Thoracic part much longer than cephalic' Lyssomanes Hentz. 

165. First pair of legs longest; cephalic part very convex, sides par- 

allel Athainas Cambridge. 

166. Third pair of legs longest; cephalic part plane, sides converging 

behind ^Epens Peckham. 



^ Thyene=Thya Simon, preoccupied . 

2 Hypoblemum=Drepanephora Keyserling, preoccupied. 

* Kpeus=:Evenas Simon, preoccupied. 
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SUB-FAMILY ATTIN.E. 



DIOLENIUS Thorell, 1870. 

8yn.: 1870. Dioleuius Thorell, oh Europ. SpicL Part I, p. 203. 

187a " Id., Ragni Malesi e Papuani, Part II, p. 215. 

1881. *' L. Koch, Arachniden Australlfns, p. 1240. 

Thorell (in Europ. Spid., Part I, p. 203,) says that this genus is character- 
ized by the long trochanters of the fore legs. 

♦ TARA N. 

Syn.: 1882. Atrjtoike Kbtserlino, Arachniden AustralLens, p. 1878. 

Cephalothorax low; one quarter longer than wide, in front moderately 

contracted, behind rounded, wider at the third row of eyee, plane I 

above. 

Clypeus very low. 

Qtiadrangle of eyes wider than long, as wide before as behind, placed in 
front of the middle of the cephalothorax. Dorsal eyes further from 
each other than from the margin of the cephalothorax. Anterior 
row of eyes moderately recurved, eyes close together; small medium 
eyes further from the dorsal eyes than from the lateral anterior 
eyes. 

Falces wide, short, not diverging. 

Maxillae dilated in front. 

Sternum plane, longer than wide. 

Abdomen elongated, above level. 

Legs 1, 4, 2, 8, Coxa and trochanter of first pair very much elongated. Pa- 
tella and tibia of the third shorter than patella and tibia of the fourth; 
Metatarsus and tarsus of the fourth shorter than the patella and ' 

tibia. 

LYSTROCTEISA Simon, 1884. 

Ljstroeteisa £ Simon. Note sur le Groupe des Diolenii; ('omptes Recdus 

de la Societe Entomologique de Belgique. 1881 
Related to Diolenius, but distinct by the following characteridtics: ocu- 
lar qualrangle longer than the thoracic part, much longer.than wide, con- 
vex in front, flattened in the middle; eyes of the third row very prominent, 
larger and plainly further apart than the lateral anterior; eyes of the sec- 
ond row much nearer the lateral anterior; trochanter I cylindrical, a little 

% ■■■■■■■■ — MM ■■ — ■■ ^^^^— . - - I.. M. — 

*Tara is substituted for Atrytonef the latter name being preoccupied. 
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shorter than the coxa, much shorter than the femur; femur very wide, 
claviform; tibia almost globular, compreRsed below with two rows of long 
spiues; metatarsus slender, with two pairs of long spines. 

CHALCOLECTA Simon. 1884. 

Ghalcoleeta E Simon. Note sur le Groupe des Diolenii; C )mptes Rendua 

de la Societe Entomologique de Belgique. 1884. 

Ocular quadrangle at least as long as the thoracic part, of the same forn> 
as that of Diolenius; anterior row of eyes less curved than in that genus. 
Trochanter I shorter than the coxa (particularly ? ) and much shorter than 
the femur; femur and tibia I very long, compressed, parallel, not dilated, 
and tibia provided below with two rowj of at least 10 + 10 strong spines, 
alternatf ly shorter and longer; metatarsus shorter than the tibia, ^ shor- 
tened, compressed and angular', ? cylindrical and provided below with 
three or four pairs of long spines; relative length of legs 1, 4, 8, 2. 

DISCOCNEMIUS Thorell. 1881. 

Discocnemins Thorell, Studi sui Ragni Malesi e Papuani, III, p. 428. 

CephaJothorax long, moderately high, cephalic part not abruptly higher 
than thoracic, limite J by a transverse depression. 

Clypeus very low. 

Sternum not narrower than the coxae, not usually projecting between 
those of the first pair. 

Eyes area occupying about half the length of the cephalothorax; quadran- 
gle at least as wide behind as it is long; anterior middle eyes very 
large; eyes of the second row almost in the middle, between the pos- 
terior and the anterior lateral eyes; posterior eyes scarcely or not 
higher by their own diameter than the anterior lateral eyes. 

Maxillae sub-parallel, about twice as long as wide, and about twice as 
long as the lip. Lip longer than wide, sub-truncated at the extrem- 
ity. 

Legs 4, 1, 2, 3, slender, except the first pair, which is robust (excepting 
the metatarsus and tarsus); tibia especially wide and cjmpressed, 
and underneath furnished with a medium longitudinal fascia of 
dense, long hairs, and two rows of spines, patella and trochanter 
not usually longer. 

Abdomen long. 

Spinnerets six, superior and inferior not differing much in length, last 
joint short 

Type: D. lacertosus. 
Belated both to Diolenius Thorell and Chirothecia Tacz. 

* In the original this sentence reads " metiitai'se plus court que le tibia,. 
i mutique compnme et auguleux," etc. 
18 
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SALTICUS (Latr.) 1804, Simon. 

8yn.: 1804. Salticus Latr,, Nouv. Diet d'Hist Nat., XXIV, p. 135, (ad 

partem). 

1805. Attas Walck., Tabl. d. Aran., p. 22 (ad partem). 
1887. Pjropliorus C. Koch, Uebers. d. Aracbn.— Syst., 1, p. 29. 
1846. Toxeus C. Koch, Die Arachn., XIII, p. 19. 
1864. . Salticus [Saltica]: Sub-geo. Pyrophorus [PyrophoraJ Sim. 

H. N. D. Araignees. p. 836. 

1869. Pyroderes Id., Monogr. d. Attid., p. 248 (714). 

1870. Salticus Thorell, On Europ. Spid. I, p. 208. 

1871. " Sim., Revis. d. Attid. 

1876. " Id., Aracbn. de France, III, p. 6. 

1877. " Thorell, Studi Ragni Maleu e Papuani, I, p. 313. 

1878. " Lkbert, Die Spianen der Schweiz, p. 296. 

1878. " Tacz., Araneides du Perou, BuIL Soc. Imp. des Nat I 

de Moscou, LIII, 4, p. 371. 

1879. *' L. Koch, Arachniden Australiens, p. 1055. 

1880. '* Karsch, Aracbnol. Blaster VIII, Zur Kenntniss der 
Attiden, in Zeitsch, f. d. gtsammt. Naturwissenscb., LIII 

p. 395. 
1880. Toxeus Id , ibid., pp. 393, 394. 

Cephalothorax elongated; cepbalic part bigb, parallel, level, almost as 
wide as long, its posterior angles rounded; thoracic part narrower, 
lower, on a different plane, rounded or obtusely truncated bebmd. 

Clypeus very narrow, with sparse bair. i 

Eyes of tbe face very unequal, sub-touching, in a straight line, with some 
hairs around them; dorsal eyes as large as the lateral, a little further 
apart, forming with them a group wider than long, not, or scarcely 
projecting. ^ 

Sternum very narrow, projecting between tbe anterior coxae. 

Falces ( ^ ) very long, flat above, horizontal; inferior border of the groove 
with a continuous row of strong teeth. (?) Falces short, robust, 
vertical 

MaxillcB long, square at the extremity, with the superior external angle 
projecting a little. 

lAp much longer than wide, almost parallel, truncated or slightly hol- 
lowed. 

I^alpus {$) slender; tibia as long and wider than the patella; tarsus oval, 
rather narrow, and truncated; bulb discoidal, occupying only the 
inferior part of the tarsus. (?) Palpus with the tibia and tarsus en- 
larged in the form of an oval palette. 
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Legs 4, 1, 3, 2: Third and fourth pau^ unarmed; tibiae and metatarsi of the 
first and second pairs with two rows of inferior spines; tibia of the 
first much long^er than the patella; patella and tibia of the third 
much shorter than the patella and tibia of the fourth; tarsus and 
metatarsus of the fourth a little shorter than the patella and tibia. 

LEPTORCHESTES (Thorell) 1870. Simon. 

Syn,: 1832. Synemosyna Hentz, On North Amer. Spid., p. 108 (ad 

partem). 
1837. Salticns C. Koch, Uebers. d. Arachn.— Syst., 1, p. 29 (ad 

partem.) 

1869. " Sim. Monogr d. Attid., p. 6 (16), 241 (707) (ad partem). 

1870. Leptorchestes Thorell, On Europ. Spid., I, p. 209 (ad partem). 

1871. " Sim.. Revis. d. Attid. (ad partem). 
1876. " Id., Arachn. de France, III. p. 10. 

1878. " Lebert, Die Spinnen der Schweiz, p. 297. 

1879. " L. Koch, Arachniden Australiens, p. 1057. 
Cephalothorax plane, but little elevated, parallel) rounded or obtusely 

truncated behind; a slight transverse depreAsiou separating the 

cephalic part 
Clypeus very narrow. 
Eyes of the face very unequal, in a straight line, touching. Dorsal eyes of 

the same size or barely smaller than the lateral, forming with them 

a group much longer than wide. 
Sternum at least as narrow as the intermediate coxae, projecting between 

the anterior coxaa. 
Lip almost twice as long as wide, parallel, terminating in an obtuse point. 
Falces robust, short, vertical in both sexes. 

Palpus (6) not robust; tibia short wich an external apophysis; bulb simple. 
Legs 4^ 1, 3, 2; third and fourth pairs unarmed: ( ^ ) metatarsi of the first 

and second with some inferior spines; ( ^ ) tibiae and metatarsi of the 

first and second presenting two rows of inferior spines; patella and 

tibia of the third much shorter than patella and tibia of the fourth; 

metatarsus and tarsus of the fourth shorter than the patella and 

tibia. 

SYNAGELES Simon. 1876. 

Syn.: 1837. Salticns C. Koch, Uebers. d. Arachn.— Syst, I, p. 29 (ad 

partem). 

1869. " Sim., Moaogr. d. especes Europ. de la'fam. d. Attides, 

p. 241 (707) (ad partem). 

1870. Leptorchestes Thorell, On Europ. Spid. I, p. 209 (ad partem) 

1871. " Sim. 

1876. Synageles Id., Arachn. de France, III, p. 14. 
1883. " Id., Arachn. de L'Ocean Atlantique, Ann. Soc. Ent.« 

de France 1862, p. 261. 
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Cephalothorax flit, but little elevated, very much elongated, paralle], ob* 
tusely truncated behind; a slight horizontal depression separating 
the cephalic part. 

Eyes: The dorsal eves situated a little beyond the middle of the cephalo- 
thorax, scarcely projecting above, of the same size as the lateral^ 
and forming with them a group much longer than wide. Eyes of 
th^ face very unequal, touching, forming a straight line, surrounded 
by fine circles of hairs. 

Clypeus very narrow; hairs forming the beard sparse. 

Sternum oval, more slender at the two extremities, wider in the middle 
than the intermediate coxae, projecting between the anterior 
coxae. 

Lip at least as wide as long, semi-circular, or in a very obtuse triangle. 

MaxiUce extending much beyond the lips but nevertheless rather short and 
very wide. Square at the extremity. 

Legs: Fourth legs the longest; the three anterior pairs equal or almost 
equal; the two posterior pairs unarmed; ( 5 ) metatarsi of the first 
and second alone provided with some inferior spines; ( ^ ) tibiae au<| i 

metatarsi of the first and second presenting two rows of inferior 
spines; tibia of the first robust, of the same length or scarcely 
shorter than the patella; patella and tibia of the third much shorter 
than patella and tibia of the fourth; metatarsus and tarsus of the 
fourth shorter than patella and tibia. 

FcUces ( ^ $> ) robust, short, vertical. 

Palpv^ ( $ ) not very robust; tibia very short, provided with an external 
apophysis; tarsus obtuse oval; bulb simple, reaching at least the 
superior third of the tarsus; (?) rather slender; tarsus slightly en> 
larged and cylindrical. 

4 

AGORIUS Thorell. 1877. 

Agorias Thorell^ Studi sui Ragni Malesi e Papuani, I, p. 316. 

Cephalothorax about twice as long as wide, the posterior part plainly ' 

narrowing a little, almost vertical towards the sides, rather low» 
the cephalic part scarcely higher than the thoracic. 

Clypeus very low, less than i the diameter of the anterior middle eyes, 
without thick hairs. 

Sternum much wider than the coxae, not' projecting between the coxas of 
the first pair. 

Eyes: Are a large, occupying almost half the length of the cephalothorax. 
Quadrangle only a little wider than long, at least as wide in front as 
behind. Anterior row of eyes rather strongly curved upward, mid- 
dle eyes plainly visible when the cephalothorax is looked at from 
above, touching, the lateral well separated from the middle, eyes 
of the second row small, and a little further from the posterior eyes» 
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which are but little smaller than the anterior lateral eyes, than from 
these; posterior eyes further from each other than from the margin 
of the cephalothorax. 
Falces small, vertical (at least in $> ). 

Maxillae diverging a little, sub-ovat^, the extremities appearing rounded, 
almost twice as long as the lip, which i^ a little wider than long, 
^parrowing toward the aper. 
Legs exceedingly slender, long: 4, 1, 8, 2; trocharters, at least of the 
fourth pair, much longer than thick; space between the coxsb of the 
first pair nearly as wide as the sternum; posterior tibisB and 
metatarsi without spines. First pair with patellae very long, almost 
as long as the femora, and the tibiae and metatarsi, on the contrary, 
very short. Two claws, small, slender, bent, strongly curved at the 
apex, armed with teeth, especially small and short in the tarsi of 
the first pair; claw tufts distinct 
Abdomen slender, sub-cylindrical; pedicle short, not articulated. 
Maxillae longpr, sub-cylindrical. 
Pubescence fine and sparse. 
Type, A. gracilipes. 
This genus is related t ) Synemosyna Heutz, Salticus Latr., Leptorchestes 
Thor., and especi^ly to Syoagels Sim., differing from this genus in not hav- 
ing the sternum produced between the coxae of the first pair, in the quad- 
rangle of the eyes being shorter, and in the structure of the first pair of 
legs, which resemble those of Dioleniud Thor. However, in Diolenius, it is 
the trochanters which are elongated, not, as in Agorius, the patellae. 

' DAMCET AS N. 

^2^: 1879. Scirtetes L. Koch, Arachn. Australieos, p. IQlVO. 

Cephalothorax almost twice as long as wide, slightly rounded on the sides 
contracted equally toward the anterior and posterior, convex above. 
Clypeos low, equaling in height the radius of the lateral eye of the 
first row. 

Quadrangle of eyes longer than wide, wider behind than in front; third 
series of eyes as wide as cephalothorax. First row of eyes slightly 
recurved, placed close together. Eyes of the third row more widely 
separated from each other than they are separated from the margin 
of the cephalothorax. The middle eyes are much further from the 
posterior eyes than they are from the Uteral eyes of the first row. 

j|faa»7/ae convex, margin in fro t a little rounded. Lip scarcely equals 
half the length of the maxilla, convex, contracted toward the ante- 
rior, the tip rounded and swollen. 

Sternum long and contracted, convex, projecting between the first pair of 
thighs. 

' Damoetas is substituted for Scirtetes, the latter name being preoccupied. 
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Abdomen twice as long as wide; aDterior part limited by a transverae im- 
pression, covered by a thin skin; posterior part convex, clothed with 
a hard dorsal integument. 

Legs spined, 1, 4, 2, 8; 1 and 4 equal, and 8 and 4 differ slightly in length; 

first pair stouter than the others. Patella with the tibia of the third 

. pair shorter than the same articulations of the fourth pair; the 

metatarsus and the tarsus of the fourth pair are shorter than the 

patella with the tibia. 

JANIQENA Karsch. 1880. 

8yn»: 1846. Janns C. Koch, Die Arachn., XIII, p. 21. (ad partem). 

1880. Janlgena Karsch, ArachnoL Blatter VIII, Zur Ken ntnissder 
Attiden, in Zeitschr, f . d. gesammt Naturwissensch., LItl p. 893. 

The cephalic part sharply marked off, but not higher than the thoracic 
part, very flat and wida The quadrangle of the eyes is wider behind than 
in front, the palpus over-reaches the very short mandible, also m the male 
in length in wide contrast to Toxeus and Synemosyna. The two single 
barren typical specimens do not admit of a more exact deflnitioa. Type, i 

Janus melanoc phalus (K). As the generic name Janus was preoccupied, ; 

(Yerany, 1844, Gastropoda) Karsch proposed the name Janigena. 

ThorelL in his review of the genera of European spiders, p. 86, had 
called attention to the fact that the name Janus was preoccupied, even 
before Verany, 1844. (Janus Steph. [Hymenopt] 1885), See remarks on 
the genus Synear.osyna under that genus. 

SYNEMOSYNA Hentz. 1832. 

Syn.: 1882. Syoemosyna Hentz, on North Amer. Spid., p. 108. 

1846. Janus Koch, Die Arachn., XII I, p. 21 (ad partem). 

1870. Leptorchi-stes Thorell, on Europ. Spid., I, p. 209 (ad partem). 

1876. '* Sim., Arachn. de France, III, p. 10 (ad partem.) 

1877. Synemosyna Thorell, Studi Rogni Malesi e Papuani, I, p. 

198. I 

1878. Janns Tacz., Arane des du Perou, Bull Soc. Imp. des Nat. de 

Moscou. L III, 4, p. 872. 

1879. Synemosyna L. Koch, Arachniden Australiens, p. 1052. 

1880. Synemosyna Karsch, ArachnoL Bl&tter VIII, Zur KAuntniss 

der Attiden, in 2jeit8chr. f. d. gesammt. Naturwissensch., 
L. Ill, p. 895. 

1881. '' Thorell, Studi Ragni Malesi e Papuani, III, 

p. 4oe. 

Eyes eight, unequal, in three rows, the first composed of four eyes, the 
two middle ones largest, the second composed of two small ones 
placed nearer the first than the third, which is composed of two 
larger eyes. 
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Falces short in tbe females. 

Maxillae slightlj inclined toward the lip, truncated at the tip. 

Ldp short, rounded. 

Legs slender, fourth pair longest, the other three variable. 

Abdomen contracted near the middle: body nodoee, elongated. 

Type, S. formica Hentz. 

S. formica, upon which species Hentz founded this genus, is undoubtedly 
identical with Janus gibberosus Koch, which was used to form the genus 
Janus. Both Hentz and Koch had the spider from Pennsylvania. The 
other species of Janus described by Koch, J. melanocephalus, has been 
made the type of the genus Janigena by E^arsch. 

Hentz, when defining hi^ genus Synemosyna, wrote '' cheliceres short in 
emale," and in contrasting it with Myrmecia notes that in the genu4 (Myr- 
mecia) '* the cheliceres are large in this, (Synemosyna) they are small at 
least in the female." When describing his typicil species — S. formica — 
he states that "the cheliceres are Urge only in the male" A*! the other 
species placed by him in this genus, both in the male and fema'e have 
the cheliceres short Now as a matter of fact both sexes in S. formica 
have short cheliceres.' Mr. Emerton first called attention to the error in his 
notes to Burgess* edition of Hentz^s arachnological writings. We have 
seen a good many males of this spider and all had the short falces. If 
S. formica represents Hentz's genus, then nearly, if not all, the species 
placed here by Messrs. L. Koch, Thorell and Karsch, belong in another 
genus. 

RHOMBONOTUS L. Koch. 1879. 

Bhombonotus L. Koch. Arachniden Australiens, p. 1067. 

Cephalothorax almost twice as long as wide, contracted equally in front 
as behind, slightly convex. 

Clypeus about the radius of the middle eyes of the first row. 

QVMdrangle of eyes longer than wide, narrower in front than behind; the 
third row of eyes placed behind tho mi idle of the cephalothorax 
and above the lateral declivity of the same, more widely separated 
from one another than from the margin of the cephalothorax. The 
first row of eyes slightly recurved and close together. The middle 
eyes are nearer the lateral eyes of the first ro ^ than the eyes of the 
third row. 

Maxillae moderately convex, anterior margin round. 

Labium half as long as the maxilla, a little contracted toward the anter- 
ior, the tip rounded. 

Sternum convex, long, contracted, projecting between the anterior thighs 

Legs 4, 1, 2, 8. : the second and third pairs of equal length, the first pair 
more robust than the others. Patella with the tibia of the third 
shorter than the patella with the tibia of the fourth. The fourth leg 
has the metatarsus with the tarsus longer than the patella with the 
tibia. 
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Abdomen cylindrical, constricted in front of the middle by a transTerae 
impression. 

OMOEDUS Thorell. 1881. 

Omoedas Thorell, Studi sui Ragni Malesi e Papuani, III, p. 66Sb 

Cephalothorax high behind, anteriorly a little dilated above, the back 
therefore wide, slantiog in front of the posterior eyes, behind them 
nearly level, strongly rounded behind, when looked at from above, 
only slightly convex transversely; the posterior slope almost verti- 
cal, and transversely concave. 

Clypeua rather high. 

Eyes quadrangle much wider than long, not occupying half the length of 
the cephalothorax; almost rectangular; anterior row usually curved; 
eyes of the second row half-way between the posterior eyes and the 
anterior lateral eyes; posterior eyes at least their own diameter 
higher than the anterior lateral eyes, and further from each other 
than from the lateral borders. 

Sternum wider than the coxae, not projecting between the widely sepa- 
rated coxae of the first pair. 

Falces short, sub-verticaL 

m 

Maxillao long, narrow at the base, sub-ovate. Lip scarcely oz not wider 

than long, apex somewhat rounded . 
Palpi those of the female not dilated nor flattened toward the apex. 
Legs rather short, (?) 4, 8, 1, 2 (or 2, 1?); tibia with patella of the fourth 

pair longer than tibia with patella of the third. 
Ahdomsn short, a little flattened, the anterior margin truncated, covered 

with delicate skin. 
Spinnerets six, the superior much more slender than the inferior. 
Type O. niger. 

This genus resembles Coccorchestes Thor., differing from it especially in 
having the body sub-flattened, not strongly convex. It differs from ordi- 
nary Attidae much less than Coccorchestes. 

COCCORCHESTES Thorell. 1881. 

Coccorchestes Thorell, Studi sui Ragni Males! e Papuani, III., p. 671. 
Cephalothorax slanting in front of the posterior eyes, very high behind 

them and nearly level or ascending, the posterior margin of the 

back widely truncated. 
Clypeus high, inclined backward. 
Eyes quadrangle wider than long, scarcely or not occupying half the 

greatest length of the cephalothontx; anterior row with the eyes 

sub-touching, ouly slightly curved upward, e}es of the second row 

further from the posterior eyes than from the antt^rior lateral eyes; 

posterior eyes more than their own diameter higher than anterior 

lateral eyes. 
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Sternum wider than the coxae, not projecting between the separated 
coxae of the first pair. 

Falces short, sub- vertical 

MaxUlae sh >rt, narrow at the base, wide at the apex, almost ovate trian- 
gular. Lip a little linger than wide, rjunde^l at apex. 

JPcUpi of the female a little dilated and usually convex toward the apex. 

Legs moderately short, 4, 1, 3, 8 (8, 2), femora robust aod compressed. 

Abdomen short, almost ovate triangular, high and widely truncated in 
front, anterior slope convex, and received into the excavation of 
the cephalothorax, covered with hard shining scales forming a 
shield . 

Spinnerets six, the superior long.r and more slender than the inferior. 
The whole spider is very convex, both longitudinally and transversely 

when looked at from above strongly resembling a beetle. 



HOMALATTUS White. 1841. 

Syru: 1841. Homalattns White, Description of new or ^little known Ara- 

chn., in Ann. and Mag. of Nat. Hist, VII, p. 476. 
184a Rhanis C. Koch, Die Arachn., XIV, p. 86. 
1870. Bhene Thorell, on Europ. Spid. I, p. 37. 

1877. Homalattus Id., Studi sui Ragni MaL e Pap^, I, p. 289. 

1878. Bhene Tacz., Araneides du Perou, Bull, de la Soc. Imp. de 

Moscow, UII, 4, p. 289. 

1879. Homalattns L. Koch. Arachniden Australiens, p. 1083. 

1880. '' Kabsch, ArachnoL Bl&tter VIII, ZiirKenntniss 
der Attiden, in Zeitsch. f. d. gesammt. Naturwis8ensch«, 
LIII, p. 396. 

Cephalothorax flat, transverse, not so wide as the body, covered like it with 
papillae. 

J^ed eight, on short elevations of thorax; may be considered as placed in 
three lines, two of which are approximate, the third bein'c distant; 
the first line, which is somewhat bent, contains four eyes, placed on 
the front margin of. the cephalothorax at nearly equal distances from 
each other, the two intermediate eyes are much the largest. The 
second line contains two very minute eyes, somewhat removed from 
the edge of the thorax; they are placed rather nearer the outer eye 
of the first line than the outer is to the intermediate; the third line 
contains two eyes, one on nach side of the margin of the thorax, the 
space between the outer eye and the first line beicg equal to the dis- 
tance between the outer eyes of the first line. 

Abdomen as broad as long; in front straigbtish; behind somewhat pointed; 
the sides rounded; it is fiat and compressed, and somewhat convex 
above. 
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NEON Simon. 1876. 

Sjpu: 1869. Attns Sim., Monogr. d. espdces Europ. de la fam. d. AttideB, 

p. 14 (24) (ad partem). 

1871. " la, ReviB d. Attid. 

1872. Enophrys Thorkll, on Earopean Spiders, II, p. 404. 
1876. Neon Sim., Aracho. de France, III, p. 208. 

1880. " Karsch, Arachool, Blatter VIII, Zui Kenntniss der 
Attiden, in Zeitsch. f. d. Naturwissensch., LIII, p. 397. 

C&phalothorax not high; cephalic part a liitle longer than the thoracic: 
the latter very slightly contracted and widely truncated . 

Eyes of the face touching, forming a straight line. Dorsal eyes at 
least as large (often larger) than the lateral, very convex, not promi- 
nent; as far apart as the lateral eyes, since the sides of the quad- 
rangle are parallel. 

Clypeua less than half as wide as the middle eyes, almost glabrous. 

Sternum triangular, much wider than the intermerliate thighs. 

Legs short; those of the fourth pair the longest; those of the first and third 
pairs nearly equal; those of the second pair the shortest; firc>t pair a 
little thicker than the others; third and fourth pairs without spines; 
first and second pairs prv senting below two rows of tibial and meta- 
tarsal spines usually long and bri8tle-like.^Tibiaand patella of the third 
shorter chan tibia and patella of the fourth; tarsus and metatarsus 
of the fourth very slightly shorter than the patella and tibia. 

Falces obliquely inclined, short, slender, taken together narrower than the 
two middle eyes. 

Integument ornamented. 

Spinnerets the superior ones longer than the inferior, and more slender; 
very far apart, leaving visible th« inferior ones to the base, formed 
of two articulations, the second very short. 

* lONA N. 

Syn.: 1882. Erasmia Keyserlinq, Arachniden Australiens, p. 1350. 

Cephalothorax one third longer than wide, a little c >ntracted toward the 
front, behind rounded, not wider at the dorsal eyes, above plain. 

Clypeus half the diameter of the large eyes. 

Quadrangle of eyes wider than long; wider in front than behind; dorsal 
eyes placed a little behind the middle of the cephalothorax, almost 
further from each other than from the margin of the cephalothorax. 
First row of eyes slightly recurved and very close together. Small 
median eyes half way between the anterior lateral and the dorsal 
eyes. 



{ 



*Iona is substitued for Erasmia, the latter name being preoccupied. 
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Falces short, not diverging. 

Labium half as long as the maxilla; slightly contracted anteriorly. 

Sternum oval; one third longer than wide. 

Legs 1, 4, 8, 2. Third and fourth equally long. First pair as stout or a 
little stouter than than the othera Patella and tibia of the third 
longer than the patella and tibia of the fourth. Metatarsus and 
tarsus of the fourth longer than the patella and the tibia. Metatar- 
sus of the fourth without spioes. 

Abdomen long, ovate. 

MAGO Cambbidgb. 1882. 

M ago O. R Cambridge. Proc. Zool, Soc, London, May 16, 1882, p. 482. 

Cephalothorax as high behind as it is long; the posterior slope curved in- 
wards, but almost perpendicular; profile of upper side' of caput 
slightly convex, and sloping a little forward. The caput is exceed- 
ingly large, absorbing, in fact, almost the whole cephalothorax. 
Looked at from above, its upper surface forms nearly a square; the 
sides are perpendicular. 

Height of clypeus less than the diameter of the fore central eyes. 

Ocular area slightly broader than long, and equal in breadth before and 
behind; fore central pair of eyes very large, and of a dull, pearl-grey 
hue; fere laterals in a line with base of fore centrals, and of same 
color; posterior pair a little smaller than fore laterals, and as nearly 
as possible equally divided from them by the minute, intermediate 
eye, which is placed a little inside of their straight Una 

Lege moderately long, tolerably strong, 1, 8, 2, 4; first pair much the 
strongest. Armed with spines, and with a small claw-tuft beneath 
the terminal tarsal claws. 

Falcee long, straight, divergent, and directed forward ;denticulations small; 
fang of mo lerate length and strength. 

Maxillae long, strong, straight; widened on both sides at the extremities, 
which are rounded. 

Labium long, about two thirds the length of the maxUlae, and narrower 
at the apex than base; apex roun'^ed. The direction of the maxillae 
and labium is very nearly perpsndicuUr (or at right angles) to the 
sternum, which is small, nearly round, sliachtly pointed behind and 
truncated in front; the truncation is very gently curved, the con- 
vexity of the curve directed backwards. 

Abdomen small, short, oval, very convex before, and fitting up pretty 
closely to the incurved thorax. 
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ERIS (C. Koch). 1846. Simon. 

Sym: 1846. Eris C. Koch, Die Arachn., XIII, p. 189. 

1850. " Id., Uebers. A Arachn. -Syst., 5, p. 59. 
1869. Attns Sim., Monogr. d. Attid., p. 6 (16) 14 (24) (ad partem). 
1871. " Id., Revis, d. Attid. (ad partem). 
1876. Erls Id., Arachn. d^ France, III, p. 197. 

1880. *^ Karsch, Arachno^ Blatter VIII, Zur Kenntniss der 

Attiden, in Zeitsch. f. d. gesammt. Naturwissensch., 
Llir, p. 397. 
1888. ^' Sim., Arachn. de TOoean Atlantique. Ann. Soc Ent. de 

France, 1883, p. 303. 

-C^halothora^ moderately high, wide, and short ; cephalic and thoracic 
parts of the same length; the latter very much inclined, contracted, 
truncated or slightly hollowed. 

iJlypeus moderately high, with hairs. 

Eyes of the face very unequal, in a curved line ; the lateral widely sep- 
arated. Dorsal eyes scarcely smaller than the lateral, situated at 
the widest point of the cephalo thorax, and not prominent. 

Sternum short, as narrow or narrower than the intermediate coxae. In- 
terval between the anterior coxae often less wide than the lip at the 
base. 

Fdlces vertical, short, thick. 

Ijcgs 1, 4, 8, 2, or 4, 1, 8, 2: first pair more robust than the others, often, in 
the males, its femur and tibia dilated. Tibia and patella of the third 
plainly shorter than tibia and patella of the fourth. Tarsus and me- 
tatarsus of the fourth of the same length as or scarcely shorter than 
patella and tibia. Tibial and metatarsal spines on the four pairs ; 
less numerous, and only appearing at the extremities of the articu- 
lations on the posterior pcurs. 

♦BIANOR N. 

Syn: 1883. Scythropa Ketsbrunq, Arachniden Australiens, p. 1446. 

<JephalothoTax a little looger than wide, sides roun led, before and behind 
equally contracted, high and convex, not wider than the dorsal row 
of eyes. 

Clypeua low. 

ijiMdrangle of eyes behind wider than long, in front contracted, reaching 
the middle of the cephalothorax. Anterior row substraight ; the 
lateral a little separated from the middle eyes. Dorsal eyes further 
from one another than from the margin of the cephalothorax. The 
small median eyes are nearer the anterior lateral than the dorsal 
eyes. 



* BianoT is substituted for Scythropa, the latter name being preoccupied. 
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Faleea vertical, not diverging. 

Maxillae twice as long as the labium, dilated and rounded in front. 

Labium not longer than wide. 

Sternum twice as long as wide. 

Legs U 4, 8, 2. First pair stouter than the otherj. Patella and tibia of the 
third shorter than the patella and tibia of the fourch; metatarsus and 
tarsus of the fourth a little shorter than the patella and tibia. Me- 
tatarsi of the fourth spiued only at the apex. 

Abdomen oviform; one fourth longer than wide. 

Spinnerets as usual; superl' r and inferior equally long. 

PIRITHOUS Keyserling. 1883. 

Syn,: 1889. Enlabes Ketsbrlino, Arachniden Australiens, p. 1887. 

1888. Pirlthons Ketserlinq, Arachniden Australiena, p. 1477. ' 

Cephalothorax a little longer than wide, sides rounded, behind slanting^ 
and contracted, above moderately high and plane, wider at the dor- 
sal row of eyes. 

Clypeus low. 

Quadrangle of eyes wider than long, behind wider than in front, almost 
reaching the middle of the cephalothorax. First row of eyes strongly 
recurved, lateral eyes from the large middle eyes widely separated, 
small medium eyes further from the dorsal eyes than from the an- 
terior lateral. Dorsal eyes further from one another than from the 
margin of the cephalothorax. 

Falces diverging. 

Maxillae long, a little dilated in front 

Labium longer t^an wide, not longer than half the length of the maxilla* 

Sternum small and a little longer than wide. 

Abdomen OYal, 

Legs spined, 1, 2, 4, 8, or 1, 4, 2, 8; first pair stouter than the others,* patella 
and tibia of the third shorter than the patella and tibia of the fourth. 
Metatarsus and tarsus of the fourth shorter than the patella and the 
tibia. Metatarsi of the fourth spined. 
The generic name Eulabes was preoccupied. 

' NEAETHA Simon. 1885. 

Syn : 1869. Attas Sim., Monogr. d. ^speces Europ. de la fam. d. Attides^ 

p. 14 (24) (ad partem). 
1871. " ID., Revis. d. Attid. 
1876. Neera id., Arachn. de France, III, p. 199. 
1885. Neaetha id., Etude sur Arachn. recuelUis en Tunisie, Paris» 
Imp. Nat. 1885. 

■ ■ ■ - I 

^ Neatha= Neera, preoocupied. 
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Cephalothorax high; cephalic and thoracic parts of the same length; the 
latter very much inclined, contracted, truncated, or slightly hol- 
lowed. 

Eyes: those of the face but little separated, forming a straight lina Dorsal 
eyes a little smaller than the lateral, not prominent, situated at the 
widest point of the cephalothorax, further apart than the lateral 
since the sides of the quadrangle diverge behind.^ 

Cflypeus almost half as wide as the middle eyes, with thick hairs. 

Sternum oval, of the same width as the intermediate thigns. 

Legs 8, 1, 4, 2, or 1, 8, 4, 2; first pair much more robust, with the femur 
compressed, dilated above, and claviform; patella and tibia of the 
first thick and cylindrical. Tibia and patella of the third much 
longer than tibia and patella of the fourth; metatarsus sjid tarsus 
of the fourth as long or scarcely shorter than the tibia and patella. 
Tibial and metatarsal spines on the four pairs; the metatarsus of the 
fourth having only a circle of terminal spines. 

Falces vertical, not long. 

CIRIS C. Koch. 1848. 

Syru: 1848. Clrls C. KoCH. Die Arachn., 14, p. 85. 

1850. " Id., Uebera. d. Arachn. Syst, 5, p. 69. 

1877. '^ Thorell, Studi Ragoi Malesi e Papuani, L, p. 288 

Cephalothorax short, flat above, scarcely longer than it is wide. 

Eyes of the face in a straight row. 

Falces strong, thick, not long, wrinkled, shining, vertical. 

PaJpys of the f*'ma]e of not unusual form, the tarsus tapering oval. 

Legs short, nearly equally long. 

Abdomen very short, almost circular. 

Spinnerets drawn in and scarcely visible. 

Thorell remarks that Ciris is near to Ballus (C. Koch) and more espe- 
cially to Neera Simon, in that the eye area is large, occupying one half the 
cephalothorax; while it differs from Neera in having the quadrangle of 
the eyes not wider, but a little narrower behind than in front, and the 
third pair of legs only a little longer than the fourth. Studi Ragni Malesi 
e Papuani, I, p. 285. 

BALLUS (C. Koch). 1850. Simon. 

Syn,: 1887. Enophrys C. Koch, Uebers. d. Arachn. Syst., I, p. 33 (ad 

partem, 
1846. Marpissa Id., Die Arachn. XIII, p. 58 {ad partem), 
1850. Attns: sub. -gen. Ballus Id., Ueber?. d. Arachn. Syst., 5 p. 68. 

1869. " Sim., Monogr. d. Attid., p. 6 (16) 14 (24) (ad partem), 

1870. Ballns Thorell, On Europ. Spid., I, p. 212. 



( 
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1871. Attns Sm., Revis d. Attid. 

1876. Baling Id., Arachn. de France, III, p. 201. 

1876. Oedipna Menge, Preussische ^pinnen, IX, p. 482. 

1877. Ball us Thobell, Ragni Males! e Papuan!, p. I, 286. 

1878. " Lebert, Die Spinnen der Sch we!z, p. 801 . 

1881. '* * Thorell, Ragni Males! e Papuan!, III. 665. 

1882. '^ L. KocHandKETSERLiNa,Arachn.'Austral!en8,p. 1885. 

C^halotJtor ax fitkttened: cephalic and thoracic parts of the same length; 
the latter Contracted, inclined, truncated or slightly hollowed 
behind. 

Cn.ypeu8 less than half as wide as the large middle eyes. 

Eyes of the face sub-touching, forming a straight or barely curved line. 
Dorsal eyes of the same size as the lateral, not prominent, situated 
at the widest point of the cephalotborax, much further apart than 
the lateral. 

Sternum attenuated at both extremities, a little wider than the intermedi- 
ate coxae. 

Falces short, plane, or a little flattened in front. 

Palpus (6) not very long, and not robust; tibia shorter than patella, with 
an external terminal apophysis, slender, tarsus ova), relatively nar- 
row. 

Legs short; the fourth pair longest, the first pair much the most robust, 
with femur and tibia much dilated, often flattened and claviform. 
Tibia and patella of the third much shorter than tibia and patella of 
the fourth; metatarsus and tarsus of the fourth usually shorter than 
tibia and patella. Legs of the two posterior pairs entirely without 
spines (except senesiens); legs of the two first pairs having below 
two rows of tibial and metatarsal spines. 

Inteffument covered with moderately long pubescence, simple, rarely scaly. 

CHIROTHECIA Taczanowski. 1878. 

dhirothecia Taczanowski, Bulletin de la Societe Imperiale des Natur- 
alistes de Moacou, Tome LIII, 1878, No. 4, p. 362. 

Cephalothorax low, flattened on the back; head much longer than wide, 
perfectly plane above; thoracic part shorter than the cephalic, a 
little lower behind. 

Eyes of the third row placed very far back; those of the second row 
nearer the anterior than to the posterior eyes, and neaier each other 
than are the anterior and posterior lateral eyea The tops of the an- 
terior eyes are in a perfectly straight line; the middle eyes are very 
large, occupying the entire widtti of the face; the external eyes of 
this row are considerably larger than the eyes of the other rowa 

Falces large, short and almost vertical in the female; long, horizontal, 
and armed with a long recurved hook in the male. 
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• 

Legs ordinary and 6l«<nder excepting those of the first pair which are 
thicker than the others, with the tibia enlarged and hollowed on it3 
internal border to form a moderately deep groove; each of the borders 
of this groove has three long spines each articulated on an elevation 
which is low but much larger than the spine, a ad some irregularly 
distributed bristles; at the bottom of the groove is found a comb 
composed of wide, flattenel hairs, which are crowded closely to- 
gether, and disposed in a simple row. 
Figure small 

This curious genus, in which the first legs are much thicker than the 
others, with the tibia greatly enlarged, resembling at the first glance the 
claws of crayfish and yet more those of chelifers, is charaeterized also by 
the extreme fiatness of the cephalothorax, by the length of the oephalio 
part, and by the eyes of the last row being placed very far back. 

COCALUS C. Koch. 1846. 

Syn.: 1840. Cocalas C. Koch, Die Aracha, 18, pi 180. 

1850. '* Id., Uebers. d. Arachn. Syst, 5, p. 48. 

1877. ** Thorell, Studi Ragni Malesi e Papuani, I, p. 354. 

1878. " Id., ibid., II, p. 283. 
1881. " Id., ibid.. Ill, p. 4»2. 

Eyes of the first row all close together in a straight line. The two middle 
eyes are large, the outer, in diameter, scarcely half as large as the 
middle eyes; the eyes of the third ro^ looking sideways, standing 
in a quadrangle with the first row, and as large as the lateral eyes of 
that row; the eyes of the second row only a little smaller than these, 
and placed half way between them. 

Falces long, slender, vertical, cylindrical, with a rather short fang. 

Palpus rather long, the first three joints slender, the fourth wide and 
short, the tarsus large, swollen, the bulb entirely covered; the bulb 
simple, with protuberances (einfach knotig), projecting a little 
forward. 

The cephalothorax of this spider departs from all kaown species. The 
head plate forms an ascending slope from the first ro ^ of eyes, and ends 
in a roof-shaped ridge from which the thorax falls in a steep slope, to the 
hinder edge; the sides of the cephalothorax. however, are almost vertical, 
and therefore when looked at from above, it appears narrow. The abdo- 
men is much narrower than the cephalothorax and cylindricaL The spin- 
nerets are, in comparison with other genera, long and slender, the two 
upper and the two lower however, have but half the length of the two 
middle onea The legs are rather long, the first and fourth pairs almost 
equally long, the second pair somewhat shorter than the first, and the third 
somewhat shorter than the second. All are rather slender. 
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' LINUS N. 

Syn.: 1878. Sinls Thorell, Studi sui Ka^i Malesi e Papuani, II p 269. 

Cephalothorax not much long^^r than wide, and very high, sloping steeply 
in front 

Clypeus at least half as high as the middle anterior eyes. 

Sternum sub-ovate, wider than the coxae. 

Eyes: quadrangle rather large, occupying about \ of the length of the 
cephalothorax, not much wider than long, a little narrower behind 
than in front, and but little n&rro^er behind than the cephalothorax 
at that place. The anterior row of eyes, which is pUinly visible 
when looked at from above, is a litt'e curved upward. Middle an- 
terior eyes very large, at least three times larger than the lateral 
eyes, and separated from them by only a small interval; eyes of the 
second row rather large, more than a third as large as the posterior 
eyes, and placed half-way between these, and the anterior lateral 
eyes; the posterior eyes, which are placed more than their own di- 
ameter higher than the anterior lateral eyes, are further from the 
lateral borders than from each other. 

Falcea short, not 

Maxillae sub-ovate, diverging, narrow at the base., almost twice as long 
as the lip; lip a little longer than wide. 

Legs long, 1, 4 (in ? 4, 1). 2, 3, metatarsi and tarsi very narrow; first pair 
only a little more robust than the others, tibiae much longer than 
patallae; tibiae also spined above; posterior metatarsi with spines 
throughout their length. 

AhdoTnen sub-ovate. 

Spinnerets ordinary, two articulations, the superior the longer. 
Type: S. fimbriatus (DoL). 
This genus is nearly related to CocaIus^(C. L. Koch). 



HYCTIA Simon. 1876. 

Syn,: 1869. Marpissns Sim., Monogr. d. esp^ces Europ. de la fam. d. 

Attides, p. 7 (17) (ad part.). 
1871. " Id., R^vis. d. Attid. 

1876. Hyetia Id., Arachn. de France, III, p. 18. 

Cephalothorax elongated, almost parallel; thoracic part scarcely at all 
enlarged, at least a third longer than the cephalic part. Cephalic 
part flat, not inclined, limited by a wide depression, not deep, bent 
behind. 

1 Linus is substituted for Sinis, the latter name being preoccupied. 
19 
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Eyes of the face very unequal, touching, at least the middle eyes, forming 
a straight line; dorsal eyes almost as large as the lateral, no!; further 
apart, the sides of the head thus being parallel; the square almost as 
long as wide; th3 dorsal ^eyes much further from each other than 
from the lateral borders. 

Clypeus scarcely a third as wide as the middle eyes. 

Sternum small, narrow, twice as long as wide, thighs longer than wide, 
those of the first pair much thicker and longer thac the others^ 
tou hing. 

Legs 1, 4, 2, 8; first pair very long and robust; femur dilat d and com- 
pressed; patella and tibia cylindrical, the latter always a third tUe 
longer; these two articulations longer ( (^ ) or almost as long (?) as 
the cephalothorax; tarsus and metatarsus slender, shorter than the 
patella and tibia; tarsus a third shorter than the metatarsus. 
^ Second, third, and fourth legs short and slender. Tarsus and 
metatarsus of the fourth shorter, or almost as long as the patella and 
tibia. On the anterior pairs two inf^^rior rows of tibiae andjmeta- 
tarsal spines; on the posterior pairs two inferior tibial spines, and 
one or two metatarsal spint-s. 

Falces robust, longer than the face, ( 9 ) vertical, ( 6 ) lightly inclined for- 
ward. 

Pa/pua ( ^ ) slender; femur narrow and a little curve J; tarsus oval, not 
large; bulb simply rounded above, prolonged into a point behind. 

Abdonien narrow, elongated. 

MITHION Simon. 1884. 

Mithlon E. Simon. Arachnides recueiliia a Khartoum; Bulletin de la S> 
ciete Zoologiqne de France, T. IX. 

Cephalothorax much elongated, almost parallel; thoracic pirt at least a 
third the longer; cephalic part almost plane, little elevated, not in- 
clined, with posterior depression lacking, or very slight. 

Eyes of the face touching, with their tops in a straight line, extremely un- 
equal, the median at least five times the larger, very convex and 
prominent. Dorsal eyes as large as the lateral, not, or scarcely 
further apart. Quadrangle as long as wide, parallel Dorsal eyes 
much further from one ad other than from the lateral borders. 

Clypeus having scarcely a quarter the diameter of the midde eyes. 

Falces ( 9 ) very short, almost square and vertical. 

Sternum oblong oval, narrowing in front and behind, of the same width 
in the middle as the intermediate thighs. Thighs I separated by the 
width of the labium at the base, much thicker than the others; 
thighs II thicker thnn III; III and IV almost equal. 

* Simon's description reads " first, third and f6urth; " doubtless an error. 
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Patella and tibia I shorter than the cephalothorax, tibia scarcely longer 
than patella ani as thick; tibia and patella IV a little longer than tibia and 
patella III; tarsus and metatarsus IV almost as long as pitella and 
tibia; tibia IV at least a third logger than patella, cylindrical, neither attenu- 
ated or enlarged at the extremity. Spines short and serial on the tibiae 
and metatarsi I and II; slender on pairs III and IV; metatarsi III and IV 
\^th a whorl of terminal spines; and with two or three sm-iU spines to- 
ward the middle; spinnerets very long, particularly the superior ones, cyl- 
indrical. 

This new genus resembles Marpissa, and still more Hvctia, differing from 
them in having the anterior thighs separated at the base by the width of 
the labium. It is closely related to the genus Icius E. S , but is distin- 
guished from it by the quadrangle of the eye^ being as long as wide and 
parallel, while in Icius it is plainly wider than long, and a little wi ier be- 
hind than in front, by the anterior me Hau eyes being yet more large and 
prominent, and finally by the presence of several spines (one underneath 
and two internal lateral) on the posterior metatarsi, besides th ^ terminal 
circle. It presents also a certaia resemblance to the geous Thya, having 
the same kind of coloring, the scaly hairs, and the tufts of hairs in the 
form of horns on th(3 cephalothorax, but it is far removed from it by the 
form of the cephalothorax and the proportions of the articulations of the 
two pairs of posterior legs. 

MARPTUSA (Thorell), 1877. Simon. 

8yn,: 1837. Dendryphantes C. Koch, Uebers. d. Arachn.-Syst., 1, p. 81 

(ad partem). 
1846. Marpissa Id., Die Arachn., XIII, p. 56 (ad partem). 

1869. JNarpissns Sim., Monogr. d. Attid., p. 6 (16), 7(17) (ad par- 

tem). 

1870. Marpessa Thorell, on Europ. Spid., I, p. 218 (ad partem). 

1876. Miirplssa Sim , Arachn. de Fiance, III, p. 28. 

1877. Marptnsa Thorell, Ragni Malesi e Papuani, I, p. 221 (ad 

partem). 

1878. " Id., ibid., II, p. 24 (ad partem). 

1878. Marpessa Lebert, Die Spinnen der Schweiz, p. 201 (ad par- 
tem). 

1878. Marpissa Tacz., Araneides du Perou, Bull. Soc. Imp. d. Nat. 

de Moscou, LIII, 4, p. 217. 

1879. Marpta*a L. Koch, Arachnidea Australiens, p. 1092 (ad par- 

tem). 
1881. " Thorell, Studi Ragni Malesi e Papuani, III, p. 432 

(ad partem). 
Cephalothorax long; thoracic part a little dilated, at least a thiid the 
longer; cephalic part entirely plane, limited behind by a transverse 
depression. 
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NEON Simon. 1876. 

Sipu: 1869. Attas Sim., Monogr. d. esp^ces Europ. de la fam. d. Aitides, 

p. 14 (24) (ad partem). 

1871. " Id., Revis d. Attid. 

1872. Euophrys Tuorell, on Earopean Spiders, II, p. 404. 
1876. Neon Sm, Aracho. de France, III, p. 208. 

1880. '' Karsch, ArachooL BIS.tter VIII, Zur Kenntniss der 
Attiden, in Zeltsch. f. d. Na'urwissensch., LIII, p. 397. 

Cephalothorax not high; cephalic part a liitle longer than the thoracic: 
the latter very slightly contracted and widely truncated . 

Eyes of the face touching, forming a straight line. Dorsal eyes at 
least as large (often larger) than the lateral, very convex, not promi- 
nent; as far apart as the lateral eyes, since the sides of the quad- 
rai'.gle are parallel. 

Clypeus less than half as wide as the middle eyes, almost glabrous. 

Sternum triangular, much wider than the intermediate thighs. 

Legs short; those of the fourth pair the longest; those of the first and third 
pairs nearly equal; those of the second pair the shortest; fir^t pair a 
little thicker than the others; third and fourth pairs without spine s; 
first and second pairs prv^senting below two rows of tibial and meta- 
tarsal spines usually long and bristle-like.^Tibiaand patella of the third 
shorter chan tibia and patella of the fourth; tarsus and metatarsus 
of the fourth very slightly shorter than the patella and tibia. 

Falces obliquely inclined, short, slender, taken together narrower than the 
two middle eyes. 

Integument ornamented. 

Spinnerets the superior ones longer than the inferior, and more slender; 
very far apart, leaving visible the inferior ones to the base, formed 
of two articulations, the second very short. 

* lONA N. 

Syn.: 1882. Erasmia Keys£RLING, Arachniden Australiens, p. 1350. 

Cephalothorax one third longer than wide, a little c jntracted toward the 
front, behind rounded, not wider at the dorsal eyes, above plain. 

Clypeus half the diameter of the large eyes. 

Quadrangle of eyes wider than long; wider in front than behind; dorsal 
eyes placed a little behind the middle of the cephalothorax, almost 
further from each other than from the margin of the cephalothorax. 
First row of eyes slightly recurved and very close together. Small 
median eyes half way between the anterior lateral and the dorsal 
eyes. 

*Iona is substitued for Erasmia, the latter name being preoccupied. 
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Falces short, not diverging:. 

Labium half as long as the maxilla; slightly contracted anteriorly. 

Sternum oval; one third longer than wj4e. 

Legs 1, 4, 8, 2. Third and fourth equally long. First pair as stout or a 
little stouter than than the others. Patella and tibia of the third 
longer than the patella and tibia of the fourth. Metatarsus and 
tarsus of the fourth longer than the patella and the tibia. Metatar- 
sus of the fourth without spioes. • 

Abdomen long, ovate. 

MA GO Cambbidgb. 1882. 

Hago O. P. Cambridqb. Proc. Zool, Soc, London, May 16, 1882, p. 432. 

Cephalothorax as high behind as it is long; the posterior slope curved in- 
wards, but almost perpendicular; profile of upper side; of caput 
slightly convex, and sloping a little forward. The caput is exceed- 
ingly large, absorbing, in fact, almost the whole cephalothorax. 
Looked at from above, its upper surface forms nearly a square; the 
sides are perpendicular. 

Height of clypetia less than the diameter of the fore central eyes. 

Ocular area slightly broader than long, and equal in breadth before and 
behind; fore central pair of eyes very large, and of a dull, pearl-grey 
hue; fere laterals in a line with base of fore centrals, and of same 
color; posterior pair a little smaller than fore laterals, and as nearly 
as possible equally divided from them by the minute, intermediate 
eye, which is placed a little inside of their straight line. 

Legs moderately long, tolerably strong, 1, 8, 2, 4; first pair much the 
strongest. Armed with spines, and with a small claw-tuft beneath 
the terminal tarsal claw& 

Falces long, straight, divergent, and directed forward ; denticulations small; 
fang of moderate length and strength. 

Maxillae long, strong, straight; widened on both sides at the extremities, 
which are rounded. 

Labium long, about two thirds the length of the maxillae, and narrower 
at the apex than base; apex rouniod. The direction of the maxillae 
and labium is very nearly perpendicular (or at right angles) to the 
sternum, which is small, nearly round, 8liu:htly pointed behind and 
truncated in front; the truncation is very gently curved, the con- 
vexity of the curve directed backwards. 

Abdomen small, short, oval, very convex before, and fitting up pretty 
closely to the incurved thorax. 
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NEON Simon. 1876. 

STpu: 1869. Attns Sim., Monogr. d. esp^ces Europ. de la fam. d. Attides, 

p. 14 (24) (ad partem). 

1871. " Id., Revis d. Attid. 

1872. Euophrys Tuorell, on European Spiders, II, p. 404. 
1876. Neon Sm, Aracho. de France, III, p. 208. 

1880. '' Karsch, Arachnol, Blatter VIII, Zur Kenntniss der 
Attiden, in Zeitsch. f. d. Narurwissensch., LIII, p. 397. 

Cephalothorax not high; cephalic part a liitle longer than the thoracic: 
the latter very slightly contracted and widely truncated . 

Eyes of the face touching, forming a straight line. Dorsal eyes at 
least as large (often larger) than the lateral, very convex, not promi- 
nent; as far apart as the lateral eyes, since the sides of the quad- 
rairgle are parallel. 

Clypeua less than half as wide as the middle eyes, almost glabrous. 

Sternum triangular, much wider than the intermediate thighs. 

Legs short; those of the fourth pair the longest; those of the first and third 
pairs nearly equal; those of the second pair the shortest; first pair a 
little thicker than the others; third and fourth pairs without spine s; 
first and second pairs prvsenting below two rows of tibial and meta- 
tarsal spines usually long and bristle-likc^Tibiaand patella of the third 
shorter chan tibia and patella of the fourth; tarsus and metatarsus 
of the fourth very slightly shorter than the patella and tibia. 

Falces obliquely inclined, short, slender, taken toj^ether narrower than the 
two middle eye& 

Integument ornamented. 

Spinnerets the superior ones longer than the inferior, and more slender; 
very far apart, leaving visible th« inferior ones to the base, formed 
of two articulations, the second very short. 

* lONA N. 

Syn, : 1882. Erasmla Keyserling, Arachniden Australiens, p. 1350. 

Cepkalothorax one third longer than wide, a little c mtracted toward the 
front, behind rounded, not wider at the dorsal eyes, above plain. 

Clypeus half the diameter of the large eyes. 

Quadrangle of eyes wider than long; wider in front than behind; dorsal 
eyes placed a little behind the middle of the cephalothoraz, almost 
further from each other than from the margin of the cephalothorax. 
First row of eyes slightly recurved and very close together. Small 
median eyes half way between the anterior lateral and the dorsal 

eyes. 

^' ' ^_— ^_^_^— — » 

*Iona is substitued for Era^mia, the latter name being preoccupied. 



i 
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Falce8 short, not divergins:. 

Labium half as long as the maxilla; slightly contracted anteriorly. 

Sternum oval; one third longer than wj4e. 

Legs 1, 4, 8, 2. Third and fourth equally long. First pair as stout or a 
little stouter than than the others. Patella and tibia of the third 
longer than the patella and tibia of the fourth. Metatarsus and 
tarsus of the fourth longer than the patella and the tibia. Metatar- 
sus of the fourth without spioes. 

Abdomen long, ovate. 

MA GO Cambbidge. 1882. 

Hago O. P. Cambridge. Proc. Zool, Soc, London, May 16, 1882, p. 482. 

Cephalothorax as high behind as it is long; the posterior slope curved in- 
wards, but almost perpendicular; profile of upper side] of caput 
slightly convex, and sloping a little forward. The caput is exceed- 
ingly large, absorbing, in fact, almost the whole cephalothorax. 
Looked at from above, its upper surface forms nearly a square; the 
sides are perpendicular. 

Height of clypeua less than the diameter of the fore central eyes. 

Ocular area slightly broader than long, and equal in breadth before and 
behind; fore central pair of eyes very large, and of a dull, pearl-grey 
hue; fere laterals in a line with base of fore centrals, and of same 
color; posterior pair a little smaller than fore laterals, and as nearly 
as possible equally divided from them by the minute, intermediate 
eye, which is placed a little inside of their straight line. 

Legs moderately long, tolerably strong, 1, 3, 2, 4; first pair much the 
strongest. Armed with spines, and with a small claw-tuft beneath 
the terminal tarsal claws. 

Falces long, straight, divergent, and directed forward ;denticulations small; 
faog of mo lerate length and strength. 

Maxillae long, strong, straight; widened on both sides at the extremities, 
which are rounded. 

Labium long, about two thirds the length of the maxillae, and narrower 
at the apex than base; apex rounied. The direction of the maxillae 
and labiimi is very nearly perp3ndicul<ir (or at right angles) to the 
sternum^ which is small, nearly round, Bliu:htly pointed behind and 
truncated in front; the truncation is very gently curved, the con- 
vexity of the curve directed backwards. 

Abdomen small, short, oval, very convex before, and fitting up pretty 
closely to the incurved thorax. 
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NEON Simon. 1876. 

Syru: 1869. Attns Sim., Monogr. d. especes Earop. de la fam. d. Attides, 

p. 14 (24) (ad partem). 

1871. " Id., Bevis d. Attid. 

1872. Enophrys Tuobell, on European Spiders, II, p. 404. 
1876. Neon Sim., Aracho. de France, III, p. 208. 

1880. '' Karsch, Arachnol, Blatter VIII, Zur Kenntniss der 
Attiden, in Zeitsch. f. d. Naturwissensch., LIII, p. 397. 

Ccphalothorax not high; cephalic part a liitle longer than the thoracic: 
the latter very slightly contracted and widely truncated . 

Eyes of the face touching, forming a straight line. Dorsal eyes at 
least as large (often larger) than the lateral, very convex, not promi- 
nent; as far apart as the lateral eyes, since the sides of the quad- 
rai^.gle are parallel 

Clffpeua less than half as wide as the middle eyes, almost glabrous. 

Sternum triangular, much wider than the intermediate thighs. 

Legs short; those of the fourth pair the longest; those of the first and third 
pairs nearly equal; those of the second pair the shortest; fir^t pair a 
little thicker than the others; third and fourth pairs without spines; 
first and second pairs prvsenting below two rows of tibial and meta- 
tarsal spines usually long and bristIe-like.^Tibia and patella of the third 
shorter chan tibia and patella of the fourth; tarsus and metatarsus 
of the fourth very slightly shorter than the patella and tibia. 

Falcea obliquely inclined, short, slender, taken together narrower than the 
two middle eyes. 

Integument ornamented. 

Spinnerets the superior ones longer than the inferior, and more slender; 
very far apart, leaving visible th€ inferior ones to the base, formed 
of two articulations, the second very short. 

* lONA N. 

Syn,: 1883. Erasmia Keysbblinq, Arachniden AustralieDs, p. 1350. 

Cephalothorax one third longer than wide, a little c ^ntracted toward the 
front, behind rounded, not wider at the dorsal eyes, above plain. 

Clypeus half the diameter of the large eyes. 

Quadrangle of eyes wider than long; wider in front than behind; dorsal 
eyes placed a little behind the middle of the cephalothorax, almost 
further from each other than from the margin of the cephalothorax. 
First row of eyes slightly recurved and very close together. Small 
median eyes half way between the anterior lateral and the dorsal 
eyes. 



*Iona is substitued for Erasmia, the latter name being preoccupied. 
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Falces short, not diverging. 

Labium half as long as the maxilla; slightly contracted anteriorly. 

Sternum oval ; one third longer than wide. 

Leg8 1, 4^ 8, 2. Third and fourth equally long. First pair as stout or a 
little stouter than than the otliers. Patella and tibia of the third 
longer than the patella and tibia of the fourth. Metatarsus and 
tarsus of the fourth longer than the patella and the tibia. Metatar- 
sus of the fourth without spines. • 

Abdomen long, ovate. 

MA GO Cambbidgb. 1883. 

Mago O. P. Cambridoe. Proc. Zool, Soc, London, May 16, 1882, p. 432. 

Cephalothorax as high behind as it is long; the posterior slope curved in- 
wards, but almost perpendicular; profile of upper side 'of caput 
slightly convex, and sloping a little forward. The caput is exceed- 
ingly large, absorbing, in fact, almost the whole cephalothorax. 
Looked at from above, its upper surface forms nearly a square; the 
sides are perpendicular. 

Height of clypeus less than the diameter of the fore central eyes. 

OcvXar area slightly broader than long, and equal in breadth before and 
behind; fore central pair of eyes very large, and of a dull, pearl-grey 
hue; fere laterals in a line with base of fore centrals, and of same 
color; posterior pair a little smaller than fore laterals, and as nearly 
as possible equally divided from them by the minute, intermediate 
eye, which is placed a little inside of their straight line. 

Legs moderately long, tolerably strong, 1, 8, 2, 4: first pair much the 
strongest. Armed with spines, and with a small claw-tuft beneath 
the terminal tarsal clawa 

Falcee long, straight, divergent, and directed forward ; denticulations small; 
fang of molerate length and strength. 

Maxillae long, strong, straight; widened on both sides at the extremities, 
which are rounded. 

Labium long, about two thirds the length of the maxillae, and narrower 
at the apex than base; apex roun-^ed. The direction of the maxillae 
and labium is very nearly perp^ndicuUr (or at right angles) to the 
sternum^ which is small, nearly round, elifl:htly pointed behind and 
truncated in front; the truncation is very gently curved, the con- 
vexity of the curve directed backwards. 

Abdomen small, short, oval, very convex before, and fitting up pretty 
closely to the incurved thorax. 



\ 
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NEON Simon. 1876. 

Syn,: 1869. Attns Sim., Monogr. d. esp^ces Europ. de la fam. d. Attides, 

p. 14 {24) (ad partem). 

1871. " Id., Bevis d. Attid. 

1872. Eaophrys Tuorell, on European Spidera, II, p. 404. 
1876. Neon Sim., Aracho. de France, III, p. 208. 
1880. '' Karsch, Arachnol, Bl&tter VIII, Zui Kenntniss der 

Attiden, in Zeitsch. f. d. Narurwissensch., LIII, p. 397. 

Cephalothorax not high; cephalic part a little longer than the thoracic: 
the latter very slightly contracted and widely truncated . 

Eyes of the face touching, forming a straight line. Dorsal eyes at 
least as large (often larger) than the lateral, very convex, not promi- 
nent; as far apart as the lateral eyes, since the sides of the quad- 
rai^.gle are parallel 

Clypeus less than half as wide as the middle eyes, almost glabrous. 

Sternum triangular, much wider than the intermediate thighs. 

Legs short; those of the fourth pair the longest; those of the first and third ^ 

pairs nearly equal; those of the second pair the shortest; firot pair a 
Httie thicker than the others; third and fourth pairs without spines; 
first and second pairs pr.'senting below two rows of tibial and meta- 
tarsal spines usually long and bristle-like. ^Tibia and patella of the third 
shorter chan tibia and patella of the fourth; tarsus and metatarsus 
of the fourth very slightly shorter than the patella and tibia. 

Falces obliquely inclined, short, slender, taken together narrower than the 
two middle eyes. 

Integument ornamented. 

Spinnerets the superior ones longer than the inferior, and more slender; 
very far apart, leaving visible th€ inferior ones to the base, formed 
of two articulations, the second very short. 

* lONA N. i 

Syn,: 1882. Erasmia Keysebling, Arachniden Australiens, p. 1850. 

Cephalothorax one third longer than wide, a little c mtracted toward the 
front, behind rounded, not wider at the dorsal eyes, above plain. 

Clypeus half the diameter of the large eyes. 

(Quadrangle of eyes wider than long; wider in front than behind; dorsal 
eyes placed a little behind the middle of the cephalothorax, almost 
further from each other than from the margin of the cephalothorax. 
First row of eyes slightly recurved and very close together. Small 
median eyes half way between the anterior lateral and the dorsal 
eyes. 

■* ■ ■ ■ ■■ - — - - - — I - I ■ — - ■ ■■■-■■ — ™ ■ ^ 

*Iona is substitued for Erasmia^ the latter name being preoccupied. 
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FcUces short, not diverging:. 

Labium half as long as the maxilla; slightly contracted anteriorly. 

Sternum oval; one third longer than wide. 

Legs 1, 4^ 8, 2. Third and fourth equally long. First pair as stout or a 
little stouter than than the others. Patella and tibia of the third 
longer than the patella and tibia of the fourth. Metatarsus and 
tarsus of the fourth longer than the patella and the tibia. Metatar- 
sus of the fourth without spines. • 

Abdomen long, ovate. 

MA GO Cambbidge. 1882. 

Mago O. P. Cambridqb. Proc Zool, Soc, London, May 16, 1882, p. 432. 

Cephalothorax as high behind as it is long; the posterior slope curved in- 
wards, but almost perpendicular; profile of upper side! of caput 
slightly convex, and sloping a little forward. The caput is exceed- 
ingly large, absorbing, in fact, almost the whole cephalothorax. 
Looked at from above, its upper surface forms nearly a square; the 
sides are perpendicular. 

Height of clypeua less than the diameter of the fore central eyes. 

Ocular area slightly broader than long, and equal in breadth before and 
behind; fore central pair of eyes very large, and of a dull, pearl-grey 
hue; fere laterals in a line with base of fore centrals, and of same 
color; posterior pair a little smaller than fore laterals, and as nearly 
as possible equally divided from them by the minute, intermediate 
eye, which is placed a little inside of their straight line. 

Lege moderately long, tolerably strong, 1, 8. 2, 4; first pair much the 
strongest. Armed with spines, and with a small claw-tuft beneath 
the terminal tarsal claws. 

Fatces long, straight, divergent, and directed forward ; denticulations smalls 
fang of molerate length and strength. 

Maxillae long, strong, straight; widened on both sides at the extremities, 
which are rounded. 

LaHnum long, about two thirds the length of the maxillae, and narrower 
at the apex than base; apex rounded. The direction of the maxillae 
and labium is very nearly perpendicular (or at right angles) to the 
etemum, which is small, nearly round, elifl:htly pointed behind and 
truncated in front; the truncation is very gently curved, the con- 
vexity of the curve directed backwards. 

Abdomen small, short, oval, very convex before, and fitting up pretty 
closely CO the incurved thorax. 
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Cephalothorax very high; thoracic part dilated, at least a third the longer; 
ce; halic part plane or slightly convex, inclined, limited hy a very 
weak transverse stria. 

Clypeus less than half as wide as the middle ej es. 

Eyes of the face rather unequal, in a moderately curved line; the middle- 
not touching; the lateral separated by an interval equal to half their 
diameter. Dorsal ejes almost as large as the lateral, scarcely further 
apart. Quadrangle at least a third wider than long. Dorsal eye& 
equally distant from each other and from the lateral borders. 

Sternum long, rather narrow. Anterior coxae separated by the width of 
the lip, thicker than the others. 

Falces robust, longer and often a little oblique in the males. 

Palpus ( 6 ) very slender; patella and tibia equal or the latter the longer 
tarsus oval, narrow, obtusely truncated at the extremity. 

Legs. ( ^ ) 1, 2, 4, 8, ( ^ ) 4, 1, 3, 2. Anterior pairs more robust. Tibia and 
patella of the first male almost as long, female shorter than the ceph- 
alothorax; male tibia longer, female tibia and patella equal; tarsus and 
metatarsus more slender and shorter than the tibia and patella. Tibia 
aDd patella of the third much shorter than tibia and patella of the 
fourth; tarsus and metatarsus of the fourth plainly shorter than pa- 
tella aod tibia (sometimes of the same length in the males). Meta- 
tarsus of the fourth armed witi spines to the base. Tibia of the 
fourth cylindrical and parallel 

SIMAETHA Thorell. 1881. 

Simaetha Thorell, Studi Sui Ragni Malesi e Papuani III, p. 520. 

Cephalothorax short, high, the dorsum strongly convex longitudinally, 
above, toward the middle dilatod and very wide, in front moderately 
wide, posteriorly very perceptibly narrower 

Clypeus low. 

Eyes: area occupying about f of the length of the cephalothorax; th& 
quadrangle very wide, much wider than long, wider behind than in 
front; ante ior row of eyes curved upward; middle eyes not touch- 
iog, separated from the lateral eyes by an interval at least equal to 
their diameter; eyes of the second row further from the posterior 
eyes than from the anterior lateral eyes; posteriT eyes not further 
from the lateral borders than from each other. 

Sternum scarcely or not wider than the coxae of the first pair; these coxae 
separated by less than the width of the lip. 

Legs ( ^ ) 1, 4, 2, 8 ; rather robust, without many spines; legs of the first 
pair more robust than the others, femora compressed anteriorly and 
and strongly bent above; tibia with patella of the fourth leg longer 
than tibia with patella of the third. 

^bdoT^n short. 
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Spinnerets as usual, superior longer and more slender than the inferior; 

with two joints, which are sub-cjlindrical, about as long as wide. 
7)/pe: 8. thoracica. 

This genus, says Thorell, agrees with Philaeus in the distance between 
the middle and lateral eyes of the first row, but differs from it especially 
in the form of the cephalothoraz; in the latter respect it approaches Bellus 
(C. L. Koch) and Homalattus (White), but differs from them since the 
quadrangle of the eyes only occupies }, not ^, the length of the cepha- 
lothorax^ 

' THYENE SIMON, 1885. 

Sym: 1850. Plexippns C. Koch, Uebersd Arachn.-Syst 5, p. 51 (ad partem.) 
1869. Attas Sim., Monogr. d. esp^<;es Europ. de la fam. d. Attides, 

p. 14, (24) (ad partem). 
1871. " Id., Revis d. Attid. 
1876. Thya Id, Arachn. d. France, III, p. 51. 

Cephalothraax but slightly elevated; thoracic p rt ve y strongly dilated 
and rounded, at least a third the longer; cephalic part plane and in- 
clined, not limited behind; a very short and fine longitudinal stria 
between the dorsal eyes. 

Eyes of the face very unequal, forming a line slightly curved; the median 
eyes not touching; the lateral eyes separated by an interval almost 
as wide as their diameter. Dors^il eyes scarcely hmaller than the 
lateral, much further apart, since the Fides of the head diverge be- 
hind; these eyes p ojecring widely above; quairangl-^ at least a 
third wider than loog; d irsal eyes further from one another than 
from th 3 Uteral borders. Clypeus Khout half the diameter of the mid- 
dle eyes. 

Sternum elongated, contracted in front; anterior thighs separated by the 
width of the lip; the two anterior pairs (particularly the first), the 
thickest; the fourth a lit'le longer than the third. 

Legs ( ^ ) 1, 8, 4, 2; (9) 4, 8, 1, 2; first pair th^ most robust; femur com- 
pressed and claviform; tibia and patella very thick and cylindrical, 
male as long, female shorter than the cephaiothorax, male tibia a lit- 
tle longer, female tibia and patella equal. Tibia and patella of the third 
at least as long as patella and tibia of the fourth (only by the greater 
length of the patella). Tarsus and metatarsus of the fourth a little 
shorter than the tibia and patella. Tibia of the fourth cylindrical 
and parallel. Short, robust, cooi'^al tibial and metatarsal spines 
on the two first fairs, forming inferior rows; spines equally short, 
more slender, and not serial on the posterior parts; meta'arsus of 
the fourth provid-d with spines throughout the length. 

^ Thyene is substituted for Thya^ tue latter name being preoccupied. 
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Falces robu9^ short, conical and vertical in both sexee. 

Palpus rather ^lender; tibia and patella almost equal; tarsus oval; narrow. 



AMYCUS C. Koch. 184G. 

Syru: 1846. Amycns C. Koch, Die Arach'>.. 13, p. 182. 

1878. ** Tacz, Araneides du Perou, Bull, de la Soa Imp. des 

Nat. de Moscow LIII, 4, p. 345. 
1880. '' L. Koch Arachniden Austraiiens, p. 1170. 

Eyes: the first row is high over the mouth and strongly b.n% the two mid- 
dle eyes large, the side eyes in diameter not half as large The eyes 
of the third ro v just as large a> the side e} ee of th fir.-t; those of 
the second row very small, half way between these two. 
Mandibles very long, nearly equally thick, somewtai curved on the inner 

com r of the extremity, toothed, the fang rather large. 
Palpus: :hat of the male slender, the second joint bent, the third cylindrical, 
plainly longer th n the fourth, the tan^us long in front, swcUen, the 
bulb covered f ri m above. 
Cephalothorax short and very high, falling steeply from the cephalic plate, 
rather flat, with distinct elevations i>t the eyes; also the face is very- 
high, but not equally high in the differenc species, and the first row 
of eyes high above the mouth. The abdomen is somewhat longer 
than the cephalothorax, narrow, oblong oval, and equally with 
the cephalothorax, (the latter, however, only partially) covered 
thickly with scaly hairs. The spinnerets a e slender and rather 
long, the legs also are 1 ng; of these the third pa^r is the longest, 
then follows the first, then the seco:id and after this the fourth. 
One of the species described by C. Koch and all the Australian species 
described by L. Koch und r this genus have the eyes of the second row 
nearer the anterior than the posterior side eyes and the legs 1 , 3, 2, 4, not 
8, 1, 2, 4. See note by Dr. Koch, p. 1170 of the Arachniden Austraiiens. 
The species pi ced in thi.^ genus by Dr. L. Koch seem to us (judging by his 
plates) to belong to at leisttwo 'f not three different genera. 



ASARACUS C. Koch. 184G. 

Asaraens C. Koch, Die Arachn., XIII, p. 188. 

Eyes form and position as in Phidippua 

Palpus of the male slender, rather loa^r, the riecond joint long, gently, 
slightly bent, the third and fourth short, not longer than thick, the 
tarsus moderately long, humped at the proximal end, somewhat 
raised in knots, in the middle on the back somewhat contracted, the 
bulb covered from above. 
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Falces very stout, very iride-cent, large, strong, convex in front, the sides 
somewhat widened into a corner, standing away from each other at 
the extremit'es, with a long, strong fang. 
This genus has a likeness to the genus Amycus; but the palpus, and par- 
ticularly the falces are differently shaped; also the third pair of legs is not 
80 long as the last pair. The first pair was broken, in the only example 
that up to this time has come under my observation. Head, thorax, and 
abdomen agree with those of the above mentioned genus. 

LIGONIPES Karsch. 1878 

Ligonipes Karsch, Diagn. Attoid. aliquot nov. Novae Holl., cet.^ in Mittheil^ 

d. Munchener Entom. Ver., 1878, p. 26. 

Cephalothorax more than twice as long as ^ide, not high, level. 

Eyes of the third row not far in front of the middle of the cephilothorax^ 

Legs of the first pair remarkable; femora, patellae, and ti^ iae very much 
dilated, compressed, the tibiae having stiff short hairs on the inner 
side, their form being that of a hoe. Second, third and fourth 
pairs more slender. 

Abdomen narrow. 

LIGURINUS Karsch. 1878. 

Lignriuns Karsch, Diagn. Attoid. aliquot nov. Novae HolL, cety in Mittheil 

d. Munchener Entom. Ver., 1878, p. 27. 
The genus Ligurinus is much like genus Hyllus C. Koch, and yet is 
easily distinguished from it; the forehead is a little higher than the anterior 
eyes, and is so widely ornamented with dense oblique hairs that if the 
ceph«)lothorax is looked at from above the eyes are entirely hidden.' 

LYCIDAS Karsch. 1878. 

Ljcidas Karsch, Diagn. Att'id. aliquot nov. IJovaeHoll., cet, in MittheiL 

d. Miinchener Entom. Ver., 1878, p. 25. 

Cephalothorax high, gradually descending in three parts, cephalic part 
level. Posterior part sloping obliquely, rounded on the sides. 

Eyes: quadrangle wider than \(>ng; eyt s of the first'row touching, the lat- 
eral being about a quarter smaller than the middle eyes, but a little 
larger than the eyes of the third row; eyes of the second row the 
smallest of all. 

Clypeus: middle eyes of the first row distant from the margin of the clypeus 
by a space which nearly equals their diameter. 

Legs: anterior legs short, robust; posterior legs; more slender, those of the 
third pair longest. 

Abdomen looked at from above, almost triangular, pointed behind. 

' —-■—■■ ■ _■■.. , _ — __ — .^ — ■ ■ — ■ I — — ■■■■■ ^ 

^ The presence of dense hairs ornamentfug the forehead, would seem to 
be so completely adaptive a characteristic as scarcely to be a sufficien t 
basis upon which to found a genus. 
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MARATUS Karsch. 1878. 

Maratas Karsch, Dlag. Attoid. aliquot nov. Noyae HolL, cety in ^ittheil. 

d. MtLnchener Entom. Ver., 1878, p. 27. i 

Cephalothorax not long, high. ^ 

Eyes: those of the third row, a little in front of the middle of the cephalo- 

thorax. Eyes of the second row half way between the posterior 

and the anterior lateral eyes. Quadrangle of the eyes a little wider 

in front than behind. 
Legs slender. 
Abdomen flat, with parallel sides, quadrangular, longer than wide. 

Body hairy. 

MOPSUS Karsch, 1878. 

Syn: 1878. Mopsns Kabsch, DiagD. Attoid. aliquot nov, Novae HolL, cet in 

Mittheil d. MtLnchener Eatom. Ver, 1878. 
p. 31. i 

1881. *' Thorell, Studi sui Ragni MaL e Pap., Ill, p. 462. 

Mopsus is very like the genus Ascyltus in appearance, but the clypeus is 
not dilated on the sides, is higher and not so wide, grows a little narrower 
Above, and is covered above on the anterior cephalic margin and on the 
eides, with long, slender hairs. 
Cephalothorax: Cephalic part higher and shorter than in Ascyltus. Thorax 

sloping obliquely behind the dorsal eye& 
Eyes: Those of the first row curved backward, touching, placed below 
the frons. Those of the second row placed further from the lateral 
eyes and a little wichin the quadrangle. 
Falcea nearly perpendicular to the face. 

The specieb placed by Koch & Keyserling (Archinden Australiens, p. 
880) in this g'^nus were subsequently made the basis of the genus Sanda- 
lodes, Arachniden Australiens, p. 1476 . 

ASCYLTUS Karsch. 1878. 

Syn : 1878. Ascyltus Karsch, Diagn. Attoid. aliquot nov. HoU.. cet, in 

Mittheil. d. Munchener Entom. Ver., 
1878, p. 29. 
1881. *' L. Koch and KEYSBRUNa, Arachniden Aus- 

traliens, p. 1819. 
Cephalothorax not high, rounded, wider in front, narrow behind, cephalic 

part not inclined. 
Clypeus transversely vertical on the sides, somewhat extended, forming an 
acute angle, dilated, the extreme edge of the dilatation ornamented 
with some long hairs. 
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£ye8 of the first row placed in front of the forehead . Quadrangle wider 

than long. 
Calces nearly straight; ( $ ) rounded, smaller. ( <$ ) longer, a little flattened 

bove, sharp on the edges, diverging. 
Legs:^ first and second pairs more robust and logger tkan the others; third 

and fourth pairs more slender, shorter, having spines. 
Abdomen narrower than the cephalothorax: elongated. 
Spinnerets long. 

HYLLUS (C. Koch). 1846. Keyserling. 

Syn : 1846 . Hyllns C . Koch, Die Arachn . , xiii, p . 161 . 

1846. Jfeineresns White, Ann. and Mag. of Nat. Hist., 18. p. 179. 

1877. Hyllns Thorell, Studi Ragni Malesi e Papuani, I, p. 25a 
187S. " Id., ibid II, p. 264. 

1878. ** Tacz., Araneides du Perou Bull. Soc. Imp. des 

Nat. dti Moscou, LIII, 4, p. 836. 
1882. *' L. Koch und Keyserlinq. Arachniden Australiens, 

p. 1339. 

Cephalothorax low and flat, a fifth longer than wide, much wider at the 
third row of eyes, rounded behind, convex on the back . 

Clypeu8 0jxe fourth as wide as the large middle eyes 

Eyes of the face in a line a little curved backward, lateral half as large as 
the middle eyes and separated from t'^em. Eyes of the second row 
fur. her from the dorsal than from the lateral eyes. Quadrangle 
wider than long, equally wide in front and behind, placed before 
the middle of the cephalothorax. Eyes of the third row further 
from each other than from the Jateral borders. 

Sternum ti'toderately convex, a third longer than wide. 

Falces large, long, somewhat curved, diverging; the fang very long, some- 
what fine, very i>ointed; on the inner side, before the bent point, a 
little corner. 

MaxUlae rounded at the extremity. 

Xip more than half as lon^ as the maxillae, growing narrower toward the 
extremitv. 

Palpus ( ^ ) slender, almost filiform, the second joint the longest and 
somewhat bent; the third and fourth equally long, both conical; 
the last joint bent; the bulb covered frona above. 

Legs ( ^ ) 1, 2, 4, 3, ( $> ) 1, 4, 2, 3; the first legs much longer and thicker 
than the others, which are nearly equal. Patella with tibia of the 
third not 1 mger than patella with tibia of the fourth; metatarsus 
with the tarsus of the fourth shorter than patella with tibia. Meta- 
tarsus of the fourth with spines throughout its length. 

' Ascyltus pencillatus Karsch. has the legs ( <$ ) 1, 4, 8, 2, (?) 4, 1, 8, 2. 
L. Koch and Keyserling, Arachniden Australiens, p. 1819. 
20 
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ICIUS Simon. 1873. 

Syn.: 1850. Marplssa C. Koch. Uebers. d. Arachn.-Sy8t, 5, p. 47 (ad 

partem). | 

1850. Icelns Id., ibid, p. 55. 

1869. Attns Sim., Mono^r. d. Attid., p. 14 (24) (ad partem). 

1870. Marpf ssa Thorell, on Europ. Spid., I, p. 313 (ad partem). 

1871. Attus Sim., Re via. d. Aitid. 
1878. Icins Id. 

1876. " Id.. Arachr. de Francp, III, p. 54. 

1877. " KsYSERLiNO, Spinnen aus Uruguay. Vienna, 1877-78, 

p. 621. 

1878. '' Thorell, Studi Ragni Mai si e Papuan!, II, p. 232 (ad 

partem) . 

1879. ** L. Koch, Arachniden Australiens, p. 1127. 

1881. *' Thorell, Studi Ragni Maleei e Papuani, III, p. 461 (ad 

partem.) J 

Cephalothorax rather elongated ; thoracic part parallel, or very slightly 
enlarged, at least a third the longer ; cephalic part plane, slightly 
elevated, often inclined, limited by a transverse depression which is 
straight or slightly ( ent forward. 

Clypeus scarcely a quarter as wide as the lar^e middle eyes. 

Eyes of the face very unequal, touching, or the lateral ones a little sep- 
arated, forming a strai>;ht line. Dorsal eyes as large, or a 'most as 
large as the lateral, a little further apart since the sides of the quad- 
rangle diverge very slightly behind ; quadrangle only a quarter 
wider than long ; dorsal eyes much further from each other than 
from the lateral borders. 

Sternum contracted in front, scarcely wider than the intermediate thighs. 
Anterior thighs separated by the width of the lip, much thicker than 
the others ; thighs of the second and third pairs equal, thos * of the , 

fourth a little longer. 

Falces ( ? ) short, rather thick, almost square, vertical ; ( 6 ) longer, a little 
inclined forward, their external border presenting an elevated, lon- 
gitudinal ridge. 

Palpus ( 6 ) slender ; tibia shorter than the pattella, provided with a small 
superior external ai>ophysis ; tarsus narrow and long. 

Legs ( ($ ) 1, 4, 3, 2 ; ( ^ ) 4, 1, 3, 2 ; those of the firet p lir more robust ; tibia 
and patella at least a quarter shorter than the cephalothorax ; tibia 
the longer, and slender. Tibia and patella of the fourth much longer 
than the tibia and patella of the third ; tarsus and metatarsus, male, 
alm( st as long, female, sensibly shorter tibia and patella. Tibia of the 
fourth scarcely a quarter longer than the patella, cylindrical, and a 
little more slender at the extremity. Spines short, rather robust, 
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and serial on the tibia of th« first ; sleoder and very far apart on the 
second, third and fourth legs ; metatarsi of the third and fourth hav- 
ing only terminal spines. 

SANDALODES Keyserling. 1883. 

Syru: 1881 Mopsns Ketserlinq, Arachniden Au^traliens, p. 1383 (ad 

partem). 

1882. Acompse Id., Arachniden Australiens, p. 1326 (ad partem). 

1883. Sandalodes Id., <* " p. 1476. 

Cephalothorax scarcely a fifth longer than wide, moderately high, rounded 
on the sides, considerably wider than the third row of eyes, becom- 
ing gradually smaller behind and in front, ascending sreeply from 
the posterior margin to the third row of eyes, the cephalic part slop- 
ing forward. The middle line is ju-t behind the third row of eyes ; 
the dypeus is one fourth as wide as the anterior middle eyes. 

Quadrangle of the eyes wider than long, as wide in front as behind, reach- 
ing only to the first thir 1 of the cephalothorax. The first row mod- 
erately bent, and the eyes rather near together. The eyes of the 
second row half-way between the posterior and the anterior lateral 
eyes. The posterior eyes further from each other than from the 
lateral b rders. 

Falces yertical, not diverging, and short. 

Maxillae widely separated at their extrem'ti s, only a third longer than 
the lip. 

Lip longer t han wide. 

Sternum long and narrow, narrower than the coxae of the secoud pair. 

Legs, 1, 4, 3, 2 ; all set with spires, the first pair thicker than the others. 
Patella and tibia of the third shorter than patella an 1 tibia of the 
fourth; metatarsus and tarsus of the fourth also shorter than the 
patella and tibia of the fourth; metatarsus of the fourtli with spines 
throughout its length. 

Abdomen fully twice ds long as wide. 

This genus has gr»*at similarity to Icius, and is distinguished from that 
genus principally by its narrow sternum. 

BAVIA Simon. 1877. 

Syn: 1877. Baria Simon. Amm. Soc. Entomol. de France, (5), vii. pp 

60-62. 

1879. Acompse L. Koch. Arachniden Australiens, p. 1852. 
Cephalothorax not very [long; thoracic \2txt a little longer, not dilated 

rounded; cephalic part plane, but slightly elevate J, almost a regular 

quadrangle; the swellings above the eyes strong. 
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Eyes of the face very uaequal, almost touching, in a straight lina Dor- 
sal eyes as large as the lateral, not further apart since the sides of 
the head are straight. 

Clypeus scarcely a third as wide as the middle eyes. 

Sternum scarcely wider than the intermediate thighs. Anterior coxae 
separated by the width of the lip, much longer and more robust than 
the others. 

Falces rather short, a little projecting, not ridged. 

Lip twice a& long as wide. 

Legs ( 6 ) 4, 1, 2, 3, those of the first pair much more robust; patella and 
tibia of the firet as long as the cephalothorax, tibia much longer 
than patella; patella and tibia of the fourth much longer than pa- 
tella and tibia of the third, much more slender; tarsus and metatarsus 
of the fourth a little shorter than patellaand tib'a; patella and tiba of 
the third equal; tibia of the fourth much longer than the patella: tro- 
chanters of the fourth long and dive^^ging. On the first pair two infer- 
ior rows of short and robust tibial and metatarsal spines; on the sec- 
ond pair a single row of two internal tibial spines coming near together 
at the top; on the third pair two rows of lateral spines; the anterior 
having a single one, the posterior two; all the patellae, the metatarsi 
of the third and fourth, and the tibia of the fourth completely un- 
armed. 
This genus is near Mctevia and Icius; it is distinguished from them by 

the form of the cephalothorax, o^ which the 'cephalic part is relatively 

much longer, and by the posterior legs, which lack spines on the tibiae and 

metatarsi. 



MAEVIA (C. Koch) 1848. Simon. 

Syn.: 184a Maevia C. Koch, Die Archn., XIV, p. 69 (ad part^-m). 

Sim., Archn. de France, III, p. 60. 
Thorell, Studi Ragni Malesi e Papuan!, I, p. 241 

(ad partem). 
Tacz., Araneides du Perou, Bull Soc Imp. des Nat. 

de Moscou, LIII, 4, p. 227. 
Karsch, Arachnol. Bl&tter VIII, Zur Kenntniss der 

Attiden, in Zeitsch. f. d. Naturwissensch., LIII, 

p. 39a 
1881. " THOREm Studi Ragni Malesi e Papuan!, lU. p. 467 

(ad partem). 

Cephalothorax ebngated, very high; thoracic part enlarged, at least a third 
the longer; cephalic part slightly convex, and a little hollowed be- 
tween the dorsal eye& 

Clypeus narrow, rarely i as wide as the large middle eyes. 



1876. 


(i 


1877. 


(i 


187a 


(( 


1880. 


(( 



< 



i 
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Eyes of the face very unequal, forming a straight or almost straight line; 

the middle touching, the lateral well soparated. Dorsal eyes as 

large as the lateral, equally far apart, quadrangle scarcely a quarter 

wider than long. Dorsal eyes nearer one another than the lateral 

horderi. 

Sternum almost rounded, wider than the intermediate coxae. Anterior 
coxae separated by at least the width of the lip. 

Falces ( 6 ) much longer than the face, vertical, parallel, a little diverging 
only at the extremity, cylindrical, not ridged. 

Palpus ( 6 ) short) resembling that of Heliophanus except the femar which 
is unarmed. 

Legs 1, 4, 8, 2; the first and second pairs a little more robust: tibia of the 
first longer than patella, these two articulations at least as long ag 
the cephalothorax. Tibia and patella of the fourth much longe^^ 
than tibia and patella of the third; tarsus and metatarsus, male, as 
long as patella and tibia. Posterior legs having only very few spines 
a terminal circle only on the metatarsus (sometimes however a 
pair of median spines on that articulation). 
In the species placed by Thorell in this genus (Stddi Ragni Malesi e 

Papuani, III, pp. 467-492) the legs vary as follows: ( ^ ) 2, 1, 4, 8; 1, 4. 8, 2; 



4, 8, 1, 2; 4, 1, 8, 2; (?) 4, 8, 1, 2. The firrt formula, 2, 1, 4, 8, makes the 
second leg the longest Simon in his Arachnides de France, III, p. 1, gives 
as one of the characteristics of the family Attide, " 2d pair of legs never 
the longest." We fiad th-) variation in the clypeus of ThorelFs species to 
run from scarcely i to about i the height of the lage middle eye& 



OPISTHONCUS L. Koch. 1880. 

Oplsthonens L. Koch, Arachniden Australiens, p. 1184. 

Cepfialothorax longer than wi'le, high, declining toward the posterior, sides 
molerately rounded, cephalic part r^Iightly contracted in front, hav- 
ing a smoo h, low protuberance^ between the third row of eyes, more 
or less prominently adorned. 

Clypeua very low. 

Quadrangle of eyes wider than long, behin 1 and in front equally wide, or 
behind a little wider. First row of eyes almost straight or slightly 
curved, middle eyes close to the lower margin of the clypeus, 
close to each other, and moderately distanc from the lateral. 
Second row of eyes smallest, and from the lateral eyes of the first 
row less distant than from the eyes of the third row, and placed 
either not high r, or only a little higher than these; eyes of the third 
row, more widely separated from each other than from the margin 
of the cephalothorax. 

Sternum long, contracted. 



310 Wisconsin Academy of Sciences^ Arts and Letters. 

Maxillae long, contra ctei at the base, dilated toward the anterior; anterior 
margin rounded. 

Labium more than one half the length of the maxillae, contracted tovrard 
the anterior, apex truncated. 

Legs 1, 2, 4, 3 or 1, 4, 2, 3: 2, 3, 4 of almost equal length. First pair of legs 
more robust than the others, and in the male much longer than in 
the fenr^ale. Patella and tibia of the third pair shorter that these 
joints in the fourth pair; the patella with the tibia is longer than the 
metatarsus with the tarsus in the fourth pair. 



VICIRIA Thorell. 1877. 

Tlclria Thorell, Studi Sui Ragni Malesi e Papuani, I, p. 233. 

Cephalothorax about a third longer than wide, moderately high. 

Clypeua at least half as wide as the anterior middle ey<»s. 

Sternum rather short, not twice as lon^ as wide, wid^r than the coxae, not 
projecting between coxae of the first pair of legs, which are sepa- 
rated bj at least the width of the lip. 

Eyes: those of the first row plainly visible when the cephalothorax is looked 
at from above; this row slightly curved upward. Middle anterior 
eyes large, very pro niuent; the lateral eyes are rather small, and 
are separated by an interval greater than their own diameter from 
the middle eyea Quadrangle of the eyes a little wider in front than 
behind, not occupying half the length of the cephalothorax, much 
narrower behind than is the cephalot'iorax at that place. Eyes of 
the second row minute, ab>ut in the middle, or a little in front of 
the middle, between the anterior lateral and the posterior eyea Pos- 
terior eyes placed about their own diameter higher than the anterior 
lateral eyes, and further from the lateral borders than from each 
other. 

FaJces dir'^cted downward and more or less forward. 

Maxillae long, diverging a little, and slightly curved outward, about half 
longer than the lip; lip nearly half longer than wide, plainly nar- 
rowing toward the rounded or sub- truncated extremity. 

Palpus slender, in the female neither dilated nor fiattened at the extremity. 

Legs rather long, slender or moderately stout, first pair, at least in some 
cases, more robust than the others; third pair (sometimes excepting 
the first), longer than the others; tibia with the pa'iella of the third 
longer, or at least not shorter than tibia with patella of the fourth. 
Tibiae much longer than patellae. Metatarsi of the fourth spined 
throughout their length. 

Abdomen long and slender. 

Spinnerets six, lo og and cylindrical. 

Type: V. Pavesii. 
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Viciria differs from Mae via (Koch) Sim. in the tibia and patella of the 
third being l<mger or at least not shorter than the tibia and patella of the 
fourth, and in the greater prominence of the larg-^ middle eyes, and the 
greater space between them and the lateral eyes. 



EPIBLEMUM (Hentz) 1882. Thorell. 

8yn,: 1832. Eplblemnm Hentz, On North America Spiders, p. 108 (ad 

partem). 
1837. Calllethera C. Koch, Uebers. d. Arachn. Syst I, p. 80 (ad 

partem). 
1850. " Id., ibid, 5, p. 45 (ad max. part.). 

1864. C jrtonota sub-gen. Calliethera SioL, H. N. d, Araignees, p. 324, 

327 (ad part.). 
1808. Calliethera [Calletherus] Id., Monogr. d, especes Europ. de la 

fam. d Attides, p. 6 (16) 180(646 
(ad max. part.). 
1870. Eplblemnm Thorell, on Europ. Spid. I, page 210. 
1876. " Lebert, Die Spinnen der Schweiz, p. 297. 

1876. Calliethera Sim., Arach. de France, III, p. 62. 
188a " " " de r ocean Atlantique, Ann. Soc, 

Ent. de France, 1882, p. 261. 
Eyes eight, unequal, in three rows, the first composed of four, the t«ro 
middle ones somewhat larger, the second composed of two very 
small ones placed nearer the third row, which is composed of two 
larger ones. 
Falcea very long, slender, horizontal, in both sexes, fang nearly as long. 
MaociUae parallel, wide at base, narrow above the insertion of the palpi, cut 

obliquely on both side^ toward the p jint. 
lAp conical. 
ZrCflfs 1,4,2,3 or 1,4,3,2. 
Type: E Scenicum (faustum) CL 

When Hentz, in 1832, formed the genus Epiblemum, he founded it on 
Epiblemum faustum; while Koch in 1837 founded the genus Calliethera on 
Aranea scenica. E. faustum and A. scenica are undoubtedly identical. 
This species is probably a comparatively recent importation f om Europe. 
Hentz is wrong in saying that the falces are horizontal in both sexes. They 
are vertical in the female of E. faustum. 



THIANIA C. Koch. 1846. 

SytL: 1846. Thiania C. Koch, Die Arachn., XIII, p. 171. 

1877. <' Thorell, Studi Ragni Malesi e Papuani, I, p. 251. 
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Eyu of the first row close over the front edge of the head. Toe two 
middle eyes of this row very large, occupying nearly the whole 
height of the head. The eyes of tue third row smaller than the 
lateral eyes of the first row; the small median eyes placed a little be* 
yond the middle, nearer the hind eyes. 

Falces of the male somewhat short, rather fiat above. 

Pdlpua moderately long and somewhat stout, the two first joints as usual, 
the third and fourth very short, oval, the small bulb covered from 
above. 
The species belonging to this genus resemble those of the g^enus Callie- 

thera. Eyes, falces, and palpus, howr;ver, make a plaia and constant 

division. The scaly covering of the abdomen is highly colored, taking the 

form of transverse bands. 



HASARIUS Simon. 1871. 

Syn.: 1846. Plexippns C. Koch, Die Arachn., XIII p. 93 (ad partem^ 

1850. Eaophrys Id , Uebers. d. Arachn. Syst., 5, p. 60. 
1850. " sub-gen, Maturna ibid., p. 65. 

1869. Atttis Sim., Monogr. d. Atti J., p. 14 (24). 

1869. Plexippus Id., ibid., p. 177 (648). 

1870. Attas Thorell, on Europ. Spid., I, p. 218 (ad partem). 

1871. " Sim., Revis. d. Attid, 
1871. Hasarins Id., ibid. 

1876. '* Id., Arachn. de France III, p. 77. 

1880. " Karsch, Arachno]. BlS,tter VIII, zur Kenntnucs der 

Attiden, in Zeitsch. f. d. Naturwis ensch. 
LIII, p. 398. 

1881. *' L. Koch and Kbyserling, Arachniden Australiens, 

p. 1272. 
1883. " Sim., Arachn. de V Ocean Atlantique, Ann. Soc Est 

de France, 1882, p. 284. 

Cephalothorax rather long, higli. Thoracic part sensibly dilated, at least a 
third the longer. Cephalic part slightly convex and inclined, limited 
by a very faint depression, which is straight or bent forward. 

Eyes of the facn rather unequal, forming a line very slightly curved; the 
middle eyes scarcely separated, the interval of the lateral, wider. 
Dorsal eyes a little smaller or as large as the lateral, a very little 
further apart, since the sides of the quadrangle diverge a little be- 
hind; quadrangle at legist a third wider than long; donal eyes a 
little further from each other than from the lateral borders. 

Clypeus usually wider than half the middle eyes, with thick haira. 
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Sternum elongated, rather narrow . Anterior thighs separated by the 
width of the lip; all the thighs longer than wide, those of the first 
pair thicker and sometimes longer than the others, which are almost 
equal. 

Legs usually ( ^ ) 1, 8-4, 2; ( ? ) 3-4, 1, 2; the first and second pairs more 
robust, with femoral joints compressed. Tibia and patella of the 
first a little shorter than the cephalothorax, these two articulations 
equal, or the tibia a little the longer; tarsus and metatarsus shorter, 
more slender, almost of the same length. Femora of the third and 
fourth equal; tibia and patella of the third a little longer 
than tibia and patella of the fourth 9r often of the same, 
length. Tarsus an^ metatartus of the fourth of the same length as 
the tibia and patella. Tibia of the fourth parallel, or slightly en- 
larged at the extremity. Femoral, tibiaf, and metatarsal spines on 
the four pairs; metatarsus of the fourth with spines throughout its 
length. 

Falces as long or longer than the face, vertical, often deep set* in both 
sexes, never ridged. 

Palpus (^) robust and short (except H. Adausoui); tibia shorter than 
patella and provided with external apophyses; tarsus longer than 
the preceding articulations and wide (except H. Adausooi); bulb 
simple, reaching almost the extremity of the tarsus; hook rarely 
apparent. 

« 

The species described by Messrs. Koch and Keyserling under this genus 



have the following variations in the leg formula: female, 1, 2, 8, 4; 1, 2, 8, 4; 
1, 4, 8, 2; 1, 8, 4, 2; 1, 273. 4; 4, 8, 1, 2; 47371, 2; male, 1. 2, ST*; 1, 8, 2,4; 1, 8, 



4, 2; 1, 4, 8, 2; 1,4, 8, 2; 1, 4, 8, 2; 4, 8, 1, 2; 4, 8, 1, 2; 8, 4, 1, 2; 4, 1, 8, 2. In 
the same species the clypeus varies in height from i to i the large middle 
eyea It is interesting to note that whil*' in the species deftcribed by Key- 
serling there seems to be a very constant relation b-tweea th*^ length of 
the whole body and the lon&rest pair of legs, the length of the longest legs 
being only very little greater or less than the tetal length, H. chrysostomud, 
male, has it8 total Irngth 7 mm., and its longest leg 11.6 mm. H. vittatus, 
male, a fair representative of the other species, has its total length 4.2 mm., 
and its longest leg 3.8 mm. The greater proportional lengtL of the long- 
est legs io EL chrysostomus is correlated with other structural modifica- 
tions which seem to separate it from the other species of thU genus. The 
same remarks are applicable aUo to H. lautus. 

> The Freoch word is '' renfonc^e/' 
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PELLENES Simon. 1876. 

iSyn : 1850. Euophrjs: sub. gen. Pales C. Koch, Uebers. d. Arachn.-Sx3t, 

5, p. 64. 

1869 Attus Sim., Monogr. d. especes Europ. de la fam. d. Attides 

p. 14 (24) (ad partem.) 

1870 '* Thorbll, On Europ. Spid. I., p. 218 (ad partem). 

1871 " Sim . , Revis d. Attid. 

1876. Pellenes Sim., Arcahn. de France, III, p. 90 

Vephalothorax rather long, high; thoracic part distinctly dilat-ed, at least 
a third the lor.ger; cephalic part sightly convex; inclined, limited 
by a depression which is bent forward. 

Eyes of \he face rather usequttl, forming a line which is straight or 
slightly c irved forward; the middle eyes but little separated; the 
interval of the lateral eyes wider. Dorsal eyes a little smaller than 
the lateral and further apart, since the sides of the quadrangie 
diverge behind. Quarirangle about a third wider than lon^. Dorsal 
eyes further from one another than from the lateral borders. 

Clypeus at least half as wide as the middle eyes. 

Stermum long; anterior thighs separated by the width of the lip and 
thicker than the oihers; the lateral almost equal, longer than wide. 

Xjegs ( ^ ) 1, 8, 4, 2; ( 9 3 3, 1, 4, 2; firet legs much the most robust, withccnn- 
pressed femora; tibia and patella of the first shorter than the o^>ii- 
alothorax ; male, these two articulations equal; female, tibia a little the 
longer, tarsus and metarsus more slender and shorter than the two 
preceding articulations, almost equal. Femur, patella, and tibia of 
the third much longer and a little thicker than the femur, patella 
and tibia of the fourth; tarsus and metarsus of the fourth generallj 
a little shorter than the patella and tibia of the third strongly en- 
larged, from the b ise of the extremity tibia; tibia of the fourth almost 
parallel or a littl ? enlarged . Femoral, tibial and metatarsal spines 
on the four pairs, very short, and serial on the tibiae and metataisi 
of the first and second; metatarsus of the fourth, with spines to 
the base. 

Calces as long, or a little shorter than the face. Vertical or inclined back- 
ward in both sexes. 

PalpiLS (6) robust and short; tarsus oval, wider and at least as long as the 
two preceding; bulb generally simple, reaching almost the end of 
the tarsus; tibia shorter than the patella, provided with a superior 
external apophysis, directed forward, usually received into a little 
depression of the tarsal border and hidden from above. 
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ERGANE Keyserling. 1881. 

Er^ane Ketserlinq, Arachniden Auatrorans, p. 1200. 

Cephaloihorax longer thjn wide, a little wider in the middle than in 
front, behind rounded, above high and convex, sloping in front 

Clypens less than half the diameter of the large eyes. 

Quadrangle of eyes wider than long, placed before the middle of the ccphal- 
othc>rax, as wide iu front ^s behind. Dorsal eyes from one another 
and from the margin of the cephalothorax almost equally distant 
Small median eyes half way between the dorsal eyes and the lateral 
eyes of the flfrst row. First row of eyes curved. 

Sterum oblong. 

Falces short and touching. 

Maxillae dilated in front, not twice longer than the lip. 

Legs spined. 1-3, 4, 2, 8, 1, 2, 4, 1, 4, 3, 2, or 4, 8, 1, 2. Legs of the first pair a 
little stouter than the others. Patella and tibia of the third longer 
than the patella and tibia of the fourth. The fourth pair has the 
metatarsus and the tarsus longer than the patella with the tibia. 

Abdomen ovate, longer than wide. 

Spinnerets, inferior and superior equally long. 

PHYALE C. Koch. 1846. 

Syn.: 1846. Phyale C. Koch, Die Arach^., XIII, p. 198. 

1878. " Tacz., Araneides du Perou, Bull. Soc Imp. des Nat. 

de Moscou, LIII, 4, p. 315. 

J^ef of the first row bent, the two middle eyes nearly touching, very large, 
close over the front edge of the head, the side eyes of this row in 
their diameter not half so large as the middle eyes; the eyes of the 
third rv^w somewhat smaller than the outer eyes of the first row 
and almost forming a square with them; the eyes of the second row 
unusually small, half way between the eyes of the third row and 
the outer eyes of the first row. 
Falces short, stout, swollen, ahining, scarcely longer than thick, fang not 

long. 
PaJptis of the female of the customary form, somewhat covered with 
short h^ir; that of the male unknown. 
All high colored beautiful little spiders. The head is flat above and 
Tather long, the cephalothorax usually nearly as long as wide; the sides of 
the cephalothorax ar^d gently rounded,, and steeply falli g; the head is not 
much higher than the middle ey^s in front, the clypens being nai row and 
somewhat retreating. The abdomen is usually oval, almost always rather 
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short, not thicker than cephalothorax. Cephalothorax and abdomen are 
closely covers 1 ^ ith scaly hairs above, these giving the color. The spin- 
nerets are very short The legs are moderately long, the first and second 
pairs being the shortest, but the stoutest, usually having the femur 
thickened; they are abouc one and a half times as long as the thorax: the 
third pair somew^hat exceeds the second in length, and the fourth is plainly 
longer than the second; above, the first joints, and in part the tipiae are 
covered with brightly colored scaly hairs; the hair of the other joints ia 
fine and light, and the spines very fine. 



JOTUS Keyserling. 1881. 

• 

Jotas Keyserlino, Arachniden Australiens. p. ld4S. 

Cephalothorax about one-fifth part longer than wide, in front a little more 
contracted than in the middle, rounded behind, above high and 
convex. 

ClypttM less than half the diameter of the large eyes. 

Quadrangle of eyes wider than long, equally wide in front and behind and 
not occupying half the length of the cephalothorax. Anterior eyea 
near together, forming a row slightly curved upward. Small me- 
dian eyes half way between the dursal eyes and the lateral eyes 
of the first row. Dorsal eyes almost as far from each other aa 
from the margin of the cephalothorax. 

Sternum slightly convex, ovate, much longer than wide. 

Falces short and diverging, in front commonly plane. 

Maonllae rath«r long, in front dilated and rounded. 

Labium more than half the length of the maxilla. 

Leg$ moderately long, spined, 4, 3, 1, 2, or 4, 1, 3, 2, or 1, 4, 8, 2. First pair 
a little stouter than the others. Patella and tibia of the third shorter 
than the patella and tibia of the fourth. The fourth pair has the 
metatarsu-} and tarsus not looger than the patella and tibia. 

Abdomen longer than wide, rounded in front, behind pointed. 

Spinnerets rather long, inferior and superior equally large and long. 



HABROCESTUM Simon. 1876. 

Syn.: 1869. Attns Sim., Monogr. d. especes Europ. de la famd. Attides. p. 

14 (24) (ad partem). 
1871. " lD„ Revis. d. Attid. 

1876. Habroepstam Id., Arachn. de France, III, p^ 131. 
1882. " Ketseruno, Arachniden Australiens, pw 140U 



{ 
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Ce^halothorax rather short, very high; thoracic part often conyex, but 
slightly dilated on the side, only a third the longer. Cephalic part 
slightly convex, very much inclined, limited by a faint depression 
which is straight or bent forward . 

Eyes: these of the 'face, rather unequal, but little separated, forming 
a line straight or slightly curved forward. Dorsal eyes a little 
smaller than the latteral, not further apart, little or not at all promi- 
nent above; quadrangle scarcely a third wider than long; dorsal 
eyes almost equally distant from each other and from the lateral 
borders. Clypeus about half as wide as the middle eyes. 

Sternum Bmall, long, narro «ver than the in'ermediat) thighs. Interval 
between the anterior thighs less than the width of the lip at the 
base. 

Legs 8, 4, 1, 2; the first legs like those of M lurops. Femur, patella and 
tibia of the third much longer than the same articulations in the 
fourth pair. Tibiae of the third and fourth much eolarged from the 
base to the extremity and a little compressed. Tarsus and metatar- 
sus of the fourth as long «s patella and tibia. 

Falces weak, scarcely as long as the face, vei^tical or obliquely directed 
backward in both sexes. 

Palpus short and robust as in ^lurops. 



HELIOPHANUS (C. Koch.) 1833. Simon. 

Syn.: 1833. Heliophanus C. Koch, in Herr.-Scbaeff , Deutsohl Ins., 119, 

1,2. 
1837. " Id,, Uebera d. Arachn.-Sys^., p. 29. 

1864 " [Heliophana] Sim., H. N. d. Araignees, p, 332. 

1868. ** Sim., Monogr., d. especes Europ. de la fam. d. 

Attides, p. 6 (16). 201 (667). 
1868. Callethera [Gallietheras] Id., ibid., p. 6 (16), 180 (646) (ad 

partem). 
1870. " Thorell, Europ. Spid. I, p. 211. 

1876. " Sim., Arach. de France, III, p. 140. 

1878. " Lebert Die Spionen der Schweiz, p. 298. 

Cephalothorax high; thoracic part dilated, at least a third the longer. Ce- 
pholic part slightly convex, a little inclined, limited by a depression 
which is usually wide, straight, or bent backward; thoracic part 
presenting indistinct diverging striae. 

Clypeus scarcely one f ourth.^ as wide as the large middle eyes, without 
hairs. 

ElyeB of the face very u nequal in a straight or slightly curved line; dorsa 
eyes a little smaller than the lateral and not further apart. 
Quadrangle a third or a quarter wider than long. 
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Sternum wider than the intermediate coxae, often uneqoaL Anterior coxae 
separated by the width of the lip at the base. 

F&lces rather robust, vertical, never ridged . 

(6) Maxillae wide at the extremity; their superior external angle present- 
ing one or two conical pi ejections. 

(8) Palpus short; femur, robust* araied below with a simple or bifid 
apophysis; patella lc>ng and a little convex; tibia shorter armed with 
external apophyses, sender and slightly developed ; tarsus narrow 
and elongated, terminating in a point, projectiDg beyond the bulb. 

Legs 4, 1, 2, d, or 4, 1, 3, 2, slightly unequal Tibia asd i>arella of the first 
shorter than the cepbalothorax; metatarsus more slender than tibia 
and patella of the fourth. Patelli (a'one) of the third ai» long and 
often a little more i obust than patella of the fourth; t^bia of the 
fourth almost y arallel and cylindrical Femoral, tibial, and meta- 
tarsal spines on the four pairs; no patellary spines. 



CYRBA Simon. 1876. 

Syn,: 1869. Attus Sim., Monogr. d. especes Europ. de la fam. d. Attides, 

14 (24) (ad part ) 
1871. " Id., Revis d. Attid. 
1876. Cjrba Id., Arachn. d. trance. III, p. 165. 
1888. '* Keyserlino, Arachniden Australiens, p. 1436. 

Cephalothorax but slightly elev^ated; thoracic part not dilated, a little con- 
tracted, about a third the longer; cephalic part plane, inclined, 
limited by a very faint transverse depression, cut by a longitudinal 
stria. 

Eyes: those of the face very unequil, almost touching, forming a straight 
line. Dorsal eyes scarcely smaller than the lateral, not prominent* 
and not further apart. Quadrangle almost a third wider than long; 
dorsal eyes further from each other than from the lateral borders. 
cJypeus very narrow, with hair. 

Sternum oval, wider than the intermediate thighs. Anterior thighs Eep- 
aparated by at least the width of the lip; thighs of the fourth 
longer . 

Legs 4, 1, 8, 2; first pair much more robust, particularly the femur and the 
tibia. Tibia of the first a little longar than the patella; the two 
articulations shorter than the cephalothorax; tarsus and metatarsus 
more slender and almost as long as the two preceding articulations. 
Tibia and patella of the third much shorter than the tibia and patella 
of the fourth. Tibia of the fourth almost parallel; tarsus and meta- 
tarsus of the fourth as long or almost as long as tibia and patella. 
Femoral, tibial and metatarsal spines on the four pairs; two patellary 
spines on the two posterior pairs. 
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Falcea rather weak, vertical, of the same length as the face. 
PalpiL8 ( $ ) femur slender; tibia with apophyses; tarsus oval. ( 9 ) Tibia 
and patella a little dilated; tarsus pointed. 

The species placed by Keyserling in this genus have the legs 4, 8, 1, 2, or 
4, 3, 12. 



^^LURILLUS Simon. 1885. 

Syn.: 1850. Enophrjs (Sub-gen. Dia) C. Koch, Uebers. d. Arachn. Syst, 5, 

1869. Atlas (6th gr.) Sim., Monogr. d. especes Europ. de la fam. d. 

Att des, p. 54 (44). 

1870. £larop8 Thorell. on European Spiders, I, p. 219. 

1871. Attas (6th gr.) Sim., Re vis d. Attid. 

1876. JSlarop^ Id., Aiachn. de France, III, p. 134. 
1876. '* Lebert, Die Spinnen der Schweiz, p. 309 (ad 

partem). 

' Cephalothorax very high; thoracic part strongly dilated, twice as long aa 
the cephalic. Cephsilic part slightly convex, inclined, limited by a 
slight transverse depression, generally straight. 

Clypeus as wide or almost as wide as the middle eyes. 

Eyes of the face rather unequal, well sei)arated, particularly the lateral, 
in a line so much curved that a straight line from the top of the 
middle eyes cuts the lateral eyes below the center. Dorsal eyeii 
smaller than the lateral, further apart. Quadrangle at least a third 
(often more) wider than long. Dorsal eyes as near or nearer to one 
another as to the lateral borders. 

Sternum long, very narrow, particularly in the males. Anterior coxae 
separated by about the width of the lip. Coxae of the first, second, 
and third pairs equ<tl in length and thickness, and a little longer than 
wide; coxae of the fourth a little longer than the others. 

Falces not very robust, shorter than the face, inclined backward in both 
sexes. 

Palpus {6) short and thic ; femur compressed; patella and tibia short 
and almost equal; tibia always with two small superior external 
apophyses; tarsus wider, oval and a little compressed, passing be^ 
yond the bulb. 

* ^larillus is substituted for ^lurops, the latter name being pre-> 
occupied . 
' This is Simon's definition of the genus ^Elurops Thorell . 
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Legs 8, 4, 1, 2, or M, 1. 2, rarely 4, 8, 1, 2. The two aDterior pairs shorter 
arid more robust; tibia and patella of the first equal and much 
shorter than the cepbalothorax: tarsus and metatarsus almost equal, 
a little (scarcely in the males) shorter than the patella and tibia. 
Femur patella and tibia of the third, of the same length or scarcely 
longer than the same articulations in the fourth pair. Tibia of the 
third (and of the fourth, though less) enlarged fiom base to ex- 
tremity; tarsus and metatarsus of the fourth as long as patella and 
tibia. Femoral, tibial and metatarsal spines on the four pairs; patel- 
lary spines on the third and fourth. Metatiirsus of the fourth with 
spines to the bjse. 



YLLENUS Simon. 1869. 

Syn,: 1869. Ylleniis Sim., Monogr. d. Attid., 166 (632). 

1870. " Thorell, On Europ Spid., I, p. 219 (ad partem). 

1876. " Sim., Arachn. de France, III, p. 127. 
1878. '' Lebert, Die Spinnen der Schweiz, p. 813 (ad 

partem). 

Cephalothorax rather loog; very high; thoracic pa it strongly dilated, 
twice as long as the cephalic. Cephalic part slightly convex, in- 
clined, limited by a very slight depression. 

dypeus almost as wide as the middle eyes, with thick hairs. 

Eyes of the face quite unequal, well separated, particularly the lateral 
forming a line strongly curved, the summic of the middle eyes 
being on a level with the center of the lateral eyes, 
or very slightly highi^r. Dorsal eyes smaller than the lateral, 
and further apart, not prominent Quadrangle at least a third 
wider than long; dorsal eyes further from each other than from the 
lateral borders. 

Sternum short, narrower than the intermediate coxae. Interval between 
the anterior coxae not quite so wide as the lip. Anterior coxae 
thicker than the others; S'cond, third and fourth coxae equal in 
thickness; fourth coxae longest. 

I^alces weak, shorter than the face, vertical in both sexes . 

PaJpus short, very robust and m>i88ive; patella and tibia well developed 
tarsus relatively small, often compressed and raised into a ridge. 

Iiegs 4, 3, 1, 2; first and second pairs shorter and much more robust, par- 
ticularly the first; tibia and patella of the first equal, and much 
shorter than the cephalothorax: tarsus and metatarsus equal and 
much shorter than patella and tibia; femur, patella and tibia of the 
third much shorter than the same articulations of the fourth pair. 
Tibia of the fourth a good deal enlarged from base to extremity, 
and compressed; tarsus and metatarsus of the fourth much shorter 
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than patella and tibia; trochant rs of the fourth leg very long, visi- 
ble from above. Femoral, tibial and metatarsal spines on the four 
, pairs; patellary spines on the third and fourth; metatarsus of the 

fourth with spines to base. 
Integument entirely covered with thick pubescence. 

Nearest ^^lurops Thorell, agreeing with that genus in liaving the upper 
part of the frons so prominent that the anterior eyes are hidden from 
above; and differing from it in that the tibia of the fourth leg is at least 
as long as the metatarsus with thrt tarsus. 



SAITIS Simon. 1876. 

Syn,: t869. Alius (gr. 10) Sim., Monogr. d, esp^ces europ. de la fam. d. At- 

tides, p. 96(562). 

1876. Saitis Sim., Arachn. de France, III, p. 16a 

1877. '' THOiiELL, Studi sui Ragni Mai. e Pap. I, p. 225. 

1882. ThorelliA L. Koch and Kqyserlino, Arachniden Austra- 

liens, p. 1352. 
188a Saitis Id., ibid ., p . 1434. 

Cephalothorax moderately long, almost parallel; thoracic part a third the 
longer, not dilated; cephalic part plane and a little inclined, limited 
by a very slight depression. 

Clypeus \erj obliquely inclined, scarcely half as wide as the middle eyes. 

Eyes of the face very unequal, scarcely separated, in a'straight line. Dor- 
sal eyes very convex, scarcely smaller than the lateral, and a little 
nearer together. Qualrangle a third wider than long; dorsal eyes 
further from each other than from the lateral borders. 

Sternum moderately wide, contracted in front. Anterior coxae separated 
by the width of the lip; fourth coxae a little the longest. 

Falces a little shorter than the face, and narrower, not robust, and in- 
clined. 

Legs ( ^ ) 3,4, 1, 2; the first and second pairs almost equal and much shorter 
than the others; ( 9 ) 4-3, 1, 2. Tibia and patella of the first a third 
shorter than the cephalothorax and almost equal, of the same length 
as the tarsus and metatarsus which are equal ( s ) Femur, patella, 
tibia and metatarsus of the third longer and much more robust than 
those of the fourth pair, ornamented with long hairs, which are very 
thick and disposed in longitudinal lines; ( ? ) third and fourth legs 
^ a little more alike. Tibia and patella of the fourth a little longer 
than the metatarsus, tibia of the fourth longer than the patella^ 
parallel and cylindrical. Very long femoral, patellary ( ? on the 
posterior pairs), tibial and metatarsal spines; on the fourth pair met- 
atarsal spines throughout the length of the articulation. 
21 
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ATTUS (Walck.) 1805. Simon. 

8yrL: 1805. Attos Walck., Tabl. d. Aran. p. 22 (ad partem). 

1850. Earophrys C. Koch, Uebers. d. Arachn. Syst, 5, p. 60 (ad 

partem). 

1869. Atlas SiiL, Monogr. d. esp^ces europ. de la fam. d. Attides, 

p. 6 (16), 14(24), (ad partem). 

1870. ^ " Thobell, On Europ. Spid., I, p. 218 (ad partem). 

1870. £larops Id., ibid. p. 219 (ad partem). 

1871 . Attag Sim., Revis. d. Attidae (ad partem). 

1876. ** Id., Arachn. de France, III, p. 101. 

1877. '' Tborell, Studi sui Ragni Malesi e Papoani, I. p. 280 

(tid paitem), 

1878. " ID., ibid, II, p. 290 (ad partem). 

1878. " Lebert, Die Spinoen der Schweiz, p. 806 (ad partem). 
1881 . '' Thobell, Studi sui Ragni Malesi e Papuani, III, p. 509 

(ad partem). 

Cephaloihorax high; thoracic part a little dilated, a third, or only a quar- 
ter (^. saltator) the longer. Cephalic part plane or a little convex, 
inclined forward, limited by a slight depression which is straight or 
sli^tly bent 

C lypeus equal to half the large middle eyes, or a little narrower, rarely 
wider (A, floricola $ ). 

Eyes of the face rather unequal, a little separated, at least the lateral, and 
usually in a slightly curved line; dorsal eyes usually a little smaller 
than the lateral, as far or a little further apart; quadrangle scarcely 
a third wider tnan long; dorsal eyes equally far or a little further 
from each other than from the lateral borders. 

Sternum elongated, as narrow as the intermediate coxae (except A . attd- 
lanus 6 ). 

Falces weak, vertical, as long or shorter than the face. 
P alpus normal 

Legs 4, 1, 2, 8, rarely 1, 4, 2, 8; remarkable for the pre-eminence of the sec- 
ond pair over the third. Tibia and patella of the first as long {A. 
Wagce, frigidus) or most often shorter than the cephalothorax; (?) 
these two articulations equal; ( ^ ) tibia longer; tarsus and metatar- 
sus more slender (except A, cingvlatus) and shorter (often barely) 
than the two preceding articulations. Fourth legs much longer 
than the third in all their articulations, principally the femur and 
the tibia; tibia at least a third longer than the patella, slightly en- 
larged from the base to the extremity and a little compressed; tar- 
sus and mt^tatarrus of the fourth much shorter than the patella and 
tibia (except some males: A, floricola, etc.). Femoral, tibial and 
metatarsal spines on the four pairs and throughout the length of the 
articulations. 
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PHLEGRA Simon. 1876. 

Syn: 1850. Eiioplirys (sub-gea. Parthenia) C. Koch, Uebara. d. Arachn.- 

SyBt. 5, p. 65. 

1869. A tt as (9th gr.) Sim,, Monogr. d. esp^ces Europ. de la fam. d. 

Attides, p. 85(551). 

1870. £larops Thob., On European Spiders, I, p. 219 (ad partem). 

1871. Attas (10th gr.) SiM, ; Rdvi8 d. Attid. 
1876. PMegra Id., Arachn. de France, III, p. 120. 

Cepfialothorax very loDg, parallel in the cephalic part, a little dilated be- 
yond; thoracic part at least twice the longer. Cephalic part plane 
and inclined not, or barely limited behind. 

Eyes: those of the fase very unequal; the middle eyes almost touhcing; 
the lateral a little separated, forming a line almost straight, or per . 
ccptibly curved. Dorsal eyes a little smaller than th e lateral eyes, 
not, or very slightly further apart . Quadrangle a quarter wider 
than long; dorsal eyes a little further from one another than from 
the lateral borders . 

Clypeua always more than half as wide as the middle eyes, often fully a» 
wide ( 4 ), with hairs. 

Sternum contracted in front, at least twice as long as wide, as wide or slight- 
ly wider than the iutermediate thighs. Anterior thighs separated by 
the width of the lip; thighs of the first, second and third legs al- 
most equal; those of the fourth longer. 

Legs 4, 1, 8, 2, or 4, 3, 1, 2. Tibia and patella of tha first at least a quarter 
shorter than the cephalothotax, these two articulations being equal 
in length and thickness, and a little longer than the tarsus and met- 
atarsus, the latter being equal and more slender. Femur, tibia and 
patella of the fourth much longer than those of the third pair, ex- 
actly of the 8ame length as the tarsus and metatarsus; tibia of th& 
fourth much longer than the patella, slightly enlarged and com- 
pressed at the extremity. Posterior metatarsi armed to the base 
with very long spines. 

Falces vertical or obliquely inclined backwards, shorter than the face iu 
both sexes. 

OEDIPUS Menge. 1877. 

Syn, : 1869. Alias Sim., Monogr. d. Atrid., p. 6 (16) 14 (24) (ad partem). 

1876. Ballns Id., Arachn. de France, III, p. 201 (ad partem). 

1877. Oedipus Menqe, Preussische Spinnen, IX, p. 482. 

Cephalothorax oblong; higher than wide between the dorsal eyes; the 
convex cephalic part inclined forward, the hiud part descending 
abruptly. The forehead and large middle eyes are so oblique that 
from directly above only the upper margin of the eyes is visible. 
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The clypeui is still more oblii^ua. 

Eyes like those of Deadryphantes. 

Legs als J like Dendryphantes except that the femur and tibia of tlie fiiBt 

pair are more robust. Number of claw- teeth smal]. 
Paipus {$) with a sharp apophysis on the inner side of the fourth jptnt 

The palpal tube makes a single turn and then passes into the sac I 

like bulb. The point of the hook lies on a small tongpue-shaped leaf. 
Epigynum ( 9 ) closely resembling D. rudis; the openings of the sperma- 

thecal tubes lie on the inner half of the chitinous arched enclosure 
isod end. after many turnings, close to the outer half of the orifice. 
*Spinn€Pei^ like those of Dendryphantes. 

The species live in moss under fallen leaves and bushes. 



SCARTES Menge. 1877. 

Scartes Menge, Preussische Spinnen, IX, p. 494. 

"Cephaloihorax oblong; the cephalic part with the forehead widely pro- 
jecting; higher than wide, rounded on the sides, sloping steeply be. 
hind, the margin marked with a slight furrow. 
'Clypeus strongly retreating. 

The large mickdle anterior eyes stand forward, the lateral anterior in a 
curve, somewhat removed from them. The small median eyes and 
^he hind side-eyes stand rather on the side than on the top of ihe 
head. 
The palpus ( $ ) has on the lower edge of the inner side of the second 
joint a deep-lying hook shaped apophysis with one small and one 
large tooth at the end. The fourth joint has on the inner side a 
short leaf -like apophysis; the fifth joint is long and has a small oval 
depression for the palpal organ, and the forepart long and curved 
over, the end of the palpal organ has four rounded corners, and is 
extended at one corner into a long awl-shaped projection, which 
consists of the palpal tube (Eindringer) and the covering which ac- 
companies it to the very point The awl-shaped projection is at one 
place narrowed; the palpal-tube passes, after a short winding course 
into 1 he sack -like bu b. 
I have found the female only in the immature stage, where the epigynum 
•shows only two openings for the future spermathecil tubes. 
Abdomen oval. The whole body finely haired. 

Legs 4, 3, 1, 2, with long slender claws and two pairs of spines on the me- 
tatarsi of both first legs. 
Spinnerets with small tubes. 
They live under heath plants. 
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EUOPHRYS (C. Koch) 1834. Simon. 

Syn,: 1834. Enophrys C, Koch, in Herr.-Schaeff., Deutschl. Ina, 123, (ad 

part :) 7, 8. 
1837. " Id., Uebers. d. Arachn.-Syst, 1, p. 33 (ad partem). 

1848. Attns Id., Die Arachn., XIV, (ad part.:) p. 44-49. 
1850. " Id., UebTd. d. Arachn.-SyRt» 5, p. 68 (ad partem). 

1869. « Sim., Monogr. d. Attld, p. 6 (16), 14 (24) (ad partem). 

1870. Euophrjs Thorell, on Earop. Spi 1., I, p. 216, (ad pirtem). 

1871. Attns Sim., Revis. d. Attid. gr. 15 (ad partem). 
1876. Enophrjs Id., Arachn. de France, III, p. 170. 
1878. " Lebert, Die Spinnen der Schweiz, p. 802. 

187a * " Tacz , Araneides du Perou. Bull. Soc. Imp. deB 

Nat. de Mosou. LIII. 4, p. 280. 
1833. '* L. Koch and Ketseruno, Arachniden Austra* 

liens, p. 1480. 
1883. " Sim., Arachoides de I'Ocean Atlantique, Ann. Soc^ 

Ent. de France, 1882, p. 261. 

Cephalothorax rather high; thoracic part dilated, a third or a quarter 
longer than the cephalic which is usually plane, little inclined, lim- 
ited by a badly defioed impression, cut by a small, very short longi- 
tudinal stria; thoracic part often having some diverging striae 
faintly indicated . 

Clypeua half the middle eyes, or wider, with, usually, sub-ocular, and longer 
buccal hairs; the latter are often rooted ina meoibranous part which 
separates the border of the clypeus from the falces. 

Eyes of the face very unequal, forming a straight, or rarely, a slightly 
curved line; dorsal eyes of the same size, or a little smaller than the 
lateral, not or scarcely projecting, and not further apart, since the- 
sides of the square are straight; square a quarter wider than long;, 
dorsal eyes further from one another than from the lateral borders. 

Sternum oval, usually wider than the iuterme Hate coxie. Anterior coxae 
separated by at least the width of the lip; coxae of the fourth pair 
longest. 

Falces weak, vertical or incl ned backward (renfoncees), shorter tlian the 
face. 

Ijega 4, 8, 1, 2 or 4, 1, 3, 2, rarely 1, 4, 3, 2. First and sometimes seco d pairs 
more robust than the others, particularly in the males, the femora 
being compressed and claviform. Patella and tibia of the first almost 
always shorter than the cephalothorax and slightly unequal; tarsua 
and metatarsus shorter and more slender than the two preceding 
articulations. Tibia and patella of the third (together) a little, (often 
scarcely) shorter than the tibia and patella of the fourth; tibia of the 
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third much shorter, and a little thicker,, than tibia of tlie fourth; 
patella (alone) loQgi^r than patella of the fourth; tarsus and meta- 
tarsus of the f jurth as long or scarcely shorter than patella and 
tibia; tibia of the fourth, slightly enlarged at the extremity and a 
little compressed. Femoral, tibial, and metatar.^al, but no patellary 
spines. 

ALCMENA C. Koch. 1816. 



\ 



Syn.: 1846. Alcmeua C. Koch, Die Arachn., XIII, p. 176. 

1880. " Karsch, ArachnoL Blatter VIII, Zur Kenntniss der 

Attiden, in Zeitsch. f. d. Namr Wissensch., LIII, 
p. 897. 
Eyes of the first row as in Euophrys. The eyes of the third row plainly 
smaller than the outer eyes of the first row, and further removed 
from them, the eyes of the secon \ row very small, nearer to the 
outer eyes of the first ro v than to the eyes of the third row. 
Falcea in the male large, convex, smooth, twice as long as the face; in the ^ 

female smaller. 
Palpus without distinctive cbaracteristfc. 

This genus stands very near to the genu) Euophrys, but the position of 
the eyes and the large falces separate it essentially. Moreover thecephaio- 
thorax and abdomen are thinner, that is to say narrower and longer, and 
also are covered cl )sely with shining scales, which give the color and 
marking. The female palpus has nothing uausual; that of the male I 
know only from young animals with immature bulbs; these are not dif- 
ferent from those of Euophrys. 

' ^HYPOBLEMUM. K 

Syn.: 188^ Acmaea Kbyserling, Arachn iden Australiens, p. 1420. 
1883. Drepaaephora Id., Arachaiden Australiens, p. 1477. 

CepTuUothorax ooe-third or one- fourth longer than wide» sensibly con- ' 

tracte4 toward the front, behind rounded, wider at the dorsal eyes, 
rather low, slightly convex above. 

Clypeus low. 

Quadrangle of Eyes, wider than long, in front moderately contracted, not 
reaching the middle of the cephalothorax. First row of eyes curved 
upward; the lateral are separated by half their own diameter from 
the large eyes. Dorsal eyes are further from one another tian from 
the margin of the cephalothorax, small median eyes are half way 
between the Uteral anterior and the dorsal eyes. 

Falces short. 

Maxillae diUted and rounded in front. 



^ Hypohlemum is substituted for Drepanephoray the latter name being preoccupied. 
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Labium contracted toward the front, a little longer than wide, scarcely 

longer than half ihe length of the maxilla. 
Sternum convex, o- e third longer than wide, toward the p'>sterior dilated. 
£6^««pined,8, 4, 3, 1. Fourth piir more slender than the others. Patella 

and tibia of the third longer than the patella and tibia of the f -mrth; 

metatarsus and tarsus of the fourth not longer than the patella and 

the tibia, metatarsi spiiied throughout their length. 
AhdoToen sub-ovate, twice as long as wide. 
Spinnerets moderately long, superior and inferior of equal length. 

SELAOPHORA Keyserling. 1882. 

Selaophora K^yserlinq, Archniden Australiens, p. 1374. 

• 
Cephalothorax not high, about one-third l(H)ger than wide, contracted in 

front, behind wide and rounded, scarcel> wider than the dorsal row 

of eyes, convex above. 

Clypeua scarcely as high as half the diameter of the large eyes. 

Quadrangle of eyes wider thaa long, as wide before as behind, situated in 
front of the mid ile of the ceph tl jthorax. Anterior row of eyes 
nearly straight, not touching. Small median eyes a little nearer 
the dorsal eyes than the lateral anterior. Dorsal eyes futther from 
each other than from the margin of the cephalothorax. 

Falces short and not diverging. 

McujcUlae twice as long as the labium. 

Labium contracted in front and not longer than wide. 

Abdomen long. 

Legs spined 4, 3, 1. 2. Patella and tibia of the third sh-^rter than patella and 
tibia of the fourth. Metatarsus aud tarsus of the fourth not longer 
than the patella and tibia. 

80BARA Keyserling. 1882. 

Sobara Keyserling, Arachniden Austrjdiens, p. 1365. 

Cephalothorax longer than wide, contracted toward the front, rounded 
behind, moderately high, cephalic part plane, 

Clypeus as high as the diameter of the large eyes. 

Quadrangle of eyes wider than long, wider [^behind than in front not so 
long as the half of ihe cephalothorax, anterior row of eyes a little 
curved upward, middle eyes not touching, lateral eyes separated 
from these; small median eyes half way between ihe anterior lateral 
and dorsal eyes; dorsal eyes from each not wider than from the 
margin of the cephalothorax. 

Falces rather long and slender, not diverging. 

MaxiUae wide at apex, contracted at the base. 
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Labium contracted in front, longer tiian half the length of the maxilla 

margin in front straight. 
Sternum plane, rounded. 
Abdomen long and contracted. 
Legs spined, 1, 4, 2, 3 or 4, 8, 1, 2. First pair of legs scarcely stouter than 

the others. Patella and tibia of the third shorter than the patella 

and tibia of the fourth. Metatarsus and tarsus of the fourth not 

longer than the patella and tibia. 

THEROSA Keyserling. 1882. 
Therosa Keysekuno, Arachniden Australiens, p. 1418. 

Cephahthorax one quarter longer than wide, not contracted in front 
rounded behind, a little wider at the dorsal eyes, above convex. 

Clypeus very low. 

Quadrangle of eyes wider than long, wider in front than behind, and placed 
far in front of the middle of the cephalothorax. Dorsal eyes a little 
further from one another than from the mar^^ in of the cephilothorax. 
First row of eyes curved, close together; small m«^dian eyes half way 
between the anterior lateral and the dorsal eyes. 

Falces short and not diverging. 

Maxillae dilated and rounded in front 

Labium rounded in front and half as long as the maxilla. 

Sternum twice a« long as wide, contracted more in front than behind. 

Abdomen long and contracted. 

Legs sploed 4, 3. 1, 2. First pair not^shorter than the others. Patella and 
tibia of the third as long as the patella and libia of the fourth; meta- 
tarsus and tarsus of the fourth not shorter than the patella and tibia. 

MARGAROMMA Keyserling. 1882. 

Margarom ma Keyserling, Arachniden Australiens, pp. 1847, 1466. 

Cephalothorax one fifth part longer than wide, c ••ntracted in front behind 
wide and rounded, high above, wider at the dorsal eyes. 

Clypeus half the diameter of the large eyes. 

Quadrangle of eyes wider than long, forming a trapezium, contracted 
behind . Dorsal eyes almost as far from each other as from the 
margin of the cephalothorax. First row of eyes recurved and near 
to each other. Small median eyea further from' the anterior lateral 
than from the dorsal eyes. 

Falces short and not diverging. 

Maxillae rather long in front, dilated and rounded. 

Labium contracted in front, not more than half the length of the maxilla. 

Sternum sligtly convex, a little longer than wide . 
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Abdomen shorfc and ovate. 

Legs spined, 3, 4, 1, 2. First pair not stouter than the others. Patella and 
tibia of the third a little looger than the patella with the tibia of the 
fourth. Metatarsus and tarsus of the fourth not longer than the 
patella and tibia. 

PROSTHECLINA Keyserling. 1882. 

Prostheelina Keyserlino, Araohniden Australiens p. 1868. 

Cephalothorax one fi^th longer than wide, contracted in front, a little wider 
and rounded behind, equally wide at the dorsal eyes. 

Clypeua half the diameter of the large eyes. 

Quadrangle of eyes scarcely wider than long, behind a little contracted 
and almost reaching the middle of the cephalothorax . Anterior 
row of eyes almost straight, eyes close together. Dorsal eyes from 
each other scarcely further than from the margin of the cephalo- 
thorax; small median eyes half way between the anterior lateral 
and the dorsal eyes. 

Falces short, not diverging. 

Maxillae dilated and rounded in front. 

Labium contracted in front, half as long as the maxilla. 

Sternum oval and moderately convex. 

Abdomen ovate. 

Legs 4, 3, 1, 2 or 1, 4, 8, 2. Patella and tibia of the third as long as the 
patella and tiMa of the fourth.' Metatarsus and tarsus of the fourth 
longer than the patella and tibia . 

L AGNUS L..KOCH. 1879. 

LagnuB L. Koch, Arachniden Australiens, p. 1078. 

Cephalothorax a little longer than wide, high; lateral and posterior, mar- 
gins rounded. Cephalic pirt convex. 

Clypeua low. 

Quadrangle of eyes in front a little wider than long and wider than behind; 
first row of eyes recurved, cU se together, the median very large. 
Middle eyes eaually distant from the lateral anterior and the pos- 
terior eyes. Eyes of the third row placed in front of the middle of 
the cephalothorax and less distant from each other than from the 
margin of the cephalothorax. 

Maaillae dilated toward the front, lateral margin with the anterior mar- 
gin being lengthened to form an angle. 

Lip coDvex, contracted in front, longer than half the length of the max- 
illa, lip rounded. 



' Written " third " but evidently a misprint for fourth. 



330 Wisconsin Academy of Sciences^ Arts and Letters. 

Sternum hardly longer than wide, plane. 

Abdomen long, Bensibly narrowed toward the posterior. 

Palpi ( (5 ) elongated, equal in length to the first pair of legs. 

Legs spined 1, 4, 8, 2, first pair stouter than the others. Patella and tibia 
of the third shorter than the patella and tibia of the fourth. Meta- 
tarsus and tarsus of the fourth evidently longer than the patella and 
the tibia. 

SCAEA L. Koch. 1879. 

Scaea L. Koca. Ar&chniden AustraUens, p 1142. 

Cephalothorax longer than wide, slightly contracted behind* high and con- 
vex, toward the anterior declining, third row of eyes high above the 

sides. 

Quadrangle of eyes wider than long, equally wide in front and behind, and 
placed in front of the middle c<f the cephalothorax. Middle row of 
eyes as far from the lateral eyes of the first row as from the eyes of 
the third row and pbced not higher than these; eyes of the third row 
further from the margin of the cephalothorax than from each other. 

Sternum ovate c . rdate. 

Abdomen broadly ovate. 

Legs patella with the tibia of the third pair shorter than the same joints 
of the fourth pair. The metatarsus with the tarsus of the fourth 
pair are shorter than the patella with the tibia. 

* BOOTES N. 

Syn: 1882. Hadrosoma Kbtserlinq. Arachniden Australiens, p 1418. 

Cephalothorax short, one-sixth longer than wide, in front not contracted, 
behind rounded and a little contracted, scarcely wider at the dorsal 
eyes, above convex. 

Clypeus more than half the diameter of the large eyes. 

Quadrangle of eyes wider than long, as wide before as behind, almost 
reaching the middle of the cephalothorax. Dorsal eyes further from 
one iinother than from the margin of the cephilothorax. Small me- 
dian eyes half way between the anterior lateral and the dorsal eyes. 
First row of eyes slightly recurved and the lateral eyes separated 
from the middle eyes. 

Falces short and not diverging. 

Maxillae dilated and rounded in front. 

Labium rounded in front, not longer than wide, half as long as the maxilla. 

Sternum ova' and a I'ttle convex. 

Abdomen level, a little longer than wide. 

' Bootes is substituted for Hadrosoma, the latter name being preoccupied. 
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"Legs spined 4, 1, 3, 2. First pair not stouter than the others. Patella and 
tibia of the third shorter than the patellti and tibia of the fourth. 
Metatarsu and tarsus of the fourth not larger than the patella aad 
tibia. 

» 

CYT^A Keyserling. 1882. 

Cjtiea Keyserling, Arachniden AustraUens, p. 1380. 

C&phalothorax one-third or fourth part longer than wide, slightly con- 
- tracted toward the front, behind rounded, a little wider at the third 
row of eye*, above slightly convex, not high. 

Clypeua a third of the diameter of the large eyes. 

Quadrangle of eyes wU\er than long, behind and in front equally wide or 
a little narrower behind, plajced far in front of the middle of the 
cephalo thorax. Dorsal eyes further from each other than from the 
margin of the cephalothorax. Anterior row of eyes recurved and 
more or less close together. Small median eyes half way between 
the anterior lateral ^nd dorsal eyes. 

Faices short and not diverging. 

Maxillae dilated and rounded m front 

Labium rounded in front, not more than half as long as the maxilla. 

Sternum oval, longer than wida 

Legs spined. 1, 3, 4, 2, or 4, 3, 1, 2; first pair stouter than the others. 
Patella and tibia of the third longer than the patella and tibia of the 
fourth; metatarsus and tarsus of the fourth not shorter than the 
patella with the tibia . Metatarsus of the fourth spined to the apex. 

SINNAMORA Keyserling. 1883. 

Syn.: 1882. Taiiypus ' Keyserling, Arachniden Australiens, p. 1415. 
1883. Sinnamora Id., Arachniden Australiens, p. 1477. 

Cephaloihorax about one-fifth longer than wide, toward the posterior mod- 
erately dilated, contracted in front, a little wi ier at the dorsal row 
of eyes, above high, slanting before and behind. 

Clypeua as high as one-fourth the diameter of the large eye. 

Quadrangle of eyes wider than long, wider in front than behind, almost 
reaching the middle of the cephalothorax. First row of eyes re- 
curved, close together. Dorsal eyes less distant from one another 
than from the margin of the cephalothorax. Small median eyes 
half way between the anterior lateral and the dorsal eyes. 

FaJces short, not diverging. 

Maxillae dilated and rounded in front 

Ijobium longer than wide, more than half as loog as the maxilla. 

■ ■ ■> 

* The generic name *• Tanypus" waH pre-occupied. 
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Sternum rounded, plane and a little longer than wide. 

Abdomen long and contracted. 

Legs spined, 4, 1, *S, 2. First pair hardly stouter than the others. Patella 
and tibia of the third shorter than the patella and tibia of the fourth; 
metatarsus and tarsus of the fourth a little longer than the patella 
and the tibid. Metatarsus of the fourth commonly spined through- 
out its length. 

LANUARULLA Keyserling. 1883. 
Lanharnlla KBYSSRLiNa, Arachniden Australiens, p. 1431. 

Cephalothorax one-fourth longer than wide, not wider in the middle than 
in front, scarcely wider at the third row of eyes, high and convex. 

Clypeus very low. 

Quadrangle of eyes wider tban long, a little contracted behind, almost 
reaching the middle of the oephalothoraz. Eyes of the first row 
close together, slightly curved or almost straight. Dorsal eyes a 
little smaller than the anterior lateral and further from one another 
than from the margin of the cephalothorax. Small median eyes are 
nearer the anterior lateral than the dorsal eyes. 

Sternum heart-shaped, scarcely longer than wide. 

Falces vertical, short, and not diverging. 

Maxillae more than twice as long as the labium. 

Labium wider than long, rounded in front. 

Legs 4, 1, 8, 2. First pair not stouter than the others. Patella and tib'a 
of the third shorter than the patella and tibia of the fourth. Me- 
tatarsus and tarsus of the fourth not longer th-in the patella and 
tibia. Matatarsi of the fourth pair spined only at the apex. 

Abdomen short, as long as wide. 

Spinnerets as usual, superior not longer than the inferior. 

ASTIA Koch. 1879. 

Astia L. Koch. Arachn. Australiens, p. 1152. 

Cephalotharax contracted in front, wider and rounded toward the poste- 
rior, opposite tiie third row of eyes wider, one quarter longer than 
wide. 

Quadrangle of eyes wider than long, forming a trapezium contracted be- 
hind. Third row of eyes as far from one another as from the mar- 
gin of the cephalothorax. Middle row of eyes nearer the front 
lateral ihan the posterior eyes, and placed perceptibly higher tban 
these. 

Sternum ovate-cordate. 

Abdomen ovate, truncated in front, sensibly contracted toward the apex. 

Patella and tibia of third pair shorter than the patella and tibia of the 
fourth pair. Metatarbus with the targuA of the fourth pair shorter 
than the patella with the tibia. 



i 
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SUB-FAMILY LYSSOMANAE. 



LYSSOMANES Hkntz. 1832. 

Synr. 1832. Lyssomanfs Hentz. SIlliinHn's Journal of Science and Arts 

XXI pp. 99-152. 
1844. " " Journal Boston Soc. Nat Hist., IV pp. 

886-896. 
1875. *' *' Occasional Papers Boston Soc. Nat. 

Hist II. The Spiders of the United 
States, Edited E. Burgess, p. 48. 
Chelicerea moderately strong; maxillae parallel, short, rounded. 
lAp conical, slightly truncated at tip. 

Eyes eight, unequal in four rows, the first composed of two very large eyes 
the second of two smaller ones, placed farther apart, on a common 
elevation with the two forming the third, which is narrower, the 
fourth about as wide, composed of two eyes placed on separate ele- 
vations 
Feet first pair largest, then the second, then the third, the fourth being the 
shortest 

JELSKIA Taczanowski. 1872. 

Syn.: 1872. Jeiskia Tacz , Aran, de la Guyaue frangaise, Horae. Soc. Ent. 

Ro88ica«, VIII. 1871, pp. 128-182, 
1878 " Id., Arineides du Perou, Bull, de la Soc. Imp. des 

Nat. de Moscou, LIII. 4, p. 373. 

Cephalothorax long, with the cephalic part distinct from the thoracic, and 
higher. 

Eyes eight, in four rows; the first pair very large, occupying the entire 
height of the face, very near together but not touching, directed for- 
ward; eyes of the second row half as large, situated above those of 
the anterior row, a little farther back, and separated from each 
other so as to form an almost regular quadrangle with the anterior 
eyes; like them directed forward and a little upward; the eyes of 
the third row small, situated on the horizontal face of the back. Dearer 
to one another ihan the others, and directed upward; those of the 
fourth row as large as those of tlie second, placed behind on the mid- 
dle of the back, not <iuite so far apart as these last, directed obliquely 
backward. 
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Falces cylindrical, slender, short, and veriical, with the hook short and 
strongly bent. 

Palpus long and slender; the femur as ]ong as the tarsus; the patella and 
and tibia equal, an slender as the femur, and not so long; the tarsus 
long, passing considerably beyond the bulb, which is globular, ter- 
minating in a curved hook which is coverrd above by the tarsus. 

Legs very long, slender, and unequal; relative length 1, 4, 2, 3; the first 
pair much longer than the others, between which the difference is 
slight. 

Abdomen long, slender, cylindrical, with short spinnerets. 

' EPEUS N. 

Syn: 1877. £?e::ias Simon, Am. Soc. Eatomol de France, (5), vii, pp. 58-58 

Cephalothorax moderately long; thoracic part scarcely the longer, plainly 
dilated and rounded, cephilic part plane, high behind, inclined in 
front, longer than wide. 

Eyes: the median anterior eyes very large, almost touch ing; the entire 
width of the face; the lateral eyes much smaller, separated, further 
back, forming a Hecond line. Dorsal eyes as large as the lateral, a 
little nearer together since the sides of the head converge behind. 

Clypeus almost as wide as the radius of the m Milan anterior eye?. 

Sternum scarcely wider than the intermediate coxae, rounded above, an- 
terior coxae separated by at least the width of the lip, of the same 
length as the others. 

Falces short, vertical, not ridged. 

Legs 8, 1, 2, 4, loag, the three first pairs of eqaal thickness, the fourth 
pair more slender, patella and tibia of the first longer than the 
cephalothorax, tibia much longer than the patella; patella and tibia 
of the fourth much shorter than patella and tibia of the third, and 
more slender; metatarsus and torsus of the fourth at least as long as 
the patella and tibia; on the first two pairs two inferior rows of very 
long tibial and metatarsal spines; tibae and metatarsi of the two pos- 
terior pairs with slender spines throughout their length. Long tar- 
sal claws, regularly bent, the external one provided with a series of 
five teeth, longer, more slender, equal, crowded together. 
This genus makes the transition from the ordinary Attidae t » Lysso- 

manes of Hentz. 

ATHAMAS Cambridge, 1877. 

Syn: 1877. Athamas Cambridge. Proc. Zool Soc, London, pp. 575-7. 

1879. " L. Koch, Arachniden Australiens, p. 1076. 

Cephalothorax short, massive, quadrate. Very convex above; the side and 

hinder slope almost vertical. 

1 Epeus is substituted for Evenus, the latter name being preoccupied. 
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JEyes very unequal in size, disposed in four transverse lines of two each, 

and almost of same length. 
Maxillae rather short, slighty divergent, and much the broadest at their 

extremities, which are rounded. 
Lip short, small, and of a somewhat curviangular form. 
Z^^s rather slender and moderately long; those of the first pair longest; 

and uf the second pair shortest. 
Abdomen small, short, oval, and sloping from its most convex part, near 

the margin to the spinners. * 

This genus is closely allied to Lyssomanes Eentz, as well as to Jelskia 
Tacz. It differs, howevpr, from both in the shortness of the oephalo- 
thorax and also of the abdomen. From Lyssomanes Hentz it differs in the 
superior and inferior spinners being of equal length, whereas, in that 
genus, those of the superior pair are much longer, slender and three- 
jointed. 

Dr. L. Koch's suggestion that Athamas is probably identical with Evenus 
of Simon (Arachniden Australiens, p. 1076), seems to us an error, since the 
genera differ in several characteristics. In Cambridge's genus the cepha- 
lothorax in front is very convex; the sides of the head are parallel^ the cly- 
peu3 as wide as the middle eyes of the first row; the first leg longest. In 
the genus of Simon, the cephalic part is plane^ the sides of the head con- 
verge behind, the clypeus is only one half the diameter of the large middle 
eye; the third leg longest. 
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APPENDIX. 



We give below definitions of those genera which have 
been formed since the completion of the preceding paper. 
Those of Mr. Simon and Count Keyserling we have trans- 
lated with their notes. We wish, also, to refer to a genus 
which had heretofore escaped our notice, and of which we 
have not yet the definition. This is Chalcoscirtus Bertkau, 
formed for Calliethera infima E. Sim., cf. Ver. d. Nat. Ver., 
XXX, 1883, p. 207. 

> PSEUDICIUS SIMON. 1885. 

Syn,: Attns auct (ad part). Dendryphantes E. Sixm., Ar. Fr., Ill (ad part. 
eucarpatus, eta) + Calliethera E. Sim,, Ar., Karth., 1884 (ad 
p. icioides). Pseudicius E. Sim, Faune Arach. de Tasie Merid., 
Bulletin de la Soc. Zool. de France, t x. 1885. 

Related to the genus Icius E. Sim., differing in having the eye area par- 
allel >above, and the falces in $ and $ not grooved in the outer sides; 
tibiae I and II unarmed, or with one spine (P. hadius), or provided with 
two minute spines on the mner side; tibiae and metatarsi III and lY un- 
armed, (excepting with the ordinary terminal spines); $ with femur and 
tibiae I very stout. 

I believe it necessary to create this genus for a certain number of spe- 
cies whose characteristics are intermediate between those of Icitts, and 
those of Dendryphantes and Calliethera, but which does not agree entirely 
with any one of these. The cephalothorax is long and low as in Calli- 
ethera and IciuSt the first row of eyes is equally straight, this being tho 
point which separates these genera from Dendryphantes, the ocular qua- 
drangle is parallel above, as in -Calliethera; the armature of the anterior 
legs is very peculiar; the tibiae are unarmed with the exception of one or 
two small internal spines on the first pair, but the metatarsi have two pairs 
of small spines. The integument is covered with simple hairs, never with 
scales. 

This genus has for its type P. {Dendryphantes) encarpatus Walck. : it in- 
cludes beside. P. badius E. Sim., P. picaceus E. Sim , from the south of 
Europe, and P. {Calliethera) icioides E. Sim., from Khartoum. 
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PSEUDAMYCUS Simon. 1885. 

Amyciis V. Hasselt, {alboma^ulatv^) (non C. Koch nee L. Koch). 
Pseudamycns K Sim , Arachn. recueillis pax M. Weyers a Sumatra, Ex. 

des Comptes-rendus de la Soc. Ent. de Belgique, 

1885. 

Very closely related to the genus Ephippna Thorell, the cephalothorax 
and eyes being almost the same, the falces being furnished with one strong 
tooth on the inferior margin of the groove, and with two, the second be- 
in^ the smaller, on the superior margin (in Ephippus the inferior has 1, 
and the superior 3 or 4 minute teeth), the metatarsi and tarsi III and IV 
being a little shorter than the patellae with the tibiae (they are a little 
longer in Ephippus), and the tibiae III and IV armed with a dorsal spine 
below the base. 

The genus Amycus C. Koch (typA ignetis), found in South America, is 
easily distinguished by its clypeus being as wide as, or wider than the an- 
terior eyes, and by the Inferior margin of the f dices being provided with 
from 8 to 5 teeth. 

PTOCASIUS Simon. 1885. 

Ptoeasins Sim., Arach. recueillis par M, Weyers, d Sumatra, Ex. des 
Comptes-rendiis de la Soc. Ent. de Belgique, 1885. 

Related to the genus Hasarius, the cephalothorax being almost the same, 
but the occular area being a little longer above, scarcely one fourth wider 
than long, parallel or barely vrider behind, convex on both sides behind 
the eyes; eyes as in Hicuarius excepting that those of the second row are 
more widely removed from the posterior than from the anterior eyes; 
labium more attenuated, falces with a pair of teeth (or a bifurcated 
tooth) on the inferior margin of the groove, which are very unequal, the 
first being much smaller than the second, the maxillae in the . j denticu- 
lated on the outer side behind the comer. Legs as in the genus Hasarius 
but with the tibiae and metatarsi I and II armed on both sides with lat- 
eral spines, tibiae I and IE without dorsal spines. III and IV with a smaller 
dorsal spine placed behind the base, integuments covered with simple 
hairs, not with scales. 

Equally near to the genus Cytaea Keyserl. (in L. Koch, Ar. Austr.) but 
differing from it in having the cephalothorax shorter and higher, by the 
superior margin of the falces being provided with two teeth, as in 
Hasarius, while in Cytaea there are four small ones, by the two teeth of the 
inferior margin being very unequal, and fiaaUy by the integument being 
covered with simple hairs, while the Cytaea of the hairs are scale-like. 

22 
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SaXticu8 sinuatus Doleschall (Pleanppua Th.), Plexippua laticeps Thorell, 
and probably many other species described by Dr. Thorell under the 
generic name of Plexippua belong to the genus Cytaea, 

It is probable that several of the speciAs described by Keyserling under 
the name of HasariuSy belong in the genus PtocasiuSf particularly linea- 
ttift, albocinctuii, insulariSt chrysostomuSy and midcibevy which are unknown 
to us. 

STAGETILLUS Simon. 1885. 

Stagetlllns K Sim., Arach. 'recueillis par 1^1 Weyers a Sumatra, Ex. des 

Comptes-rendus de la Soc. Ent. de Belgique, 1885. 

Near the genus Bavxa, but having the cephalothoraz much longer; the 
thoracic part almost 1 longer than the cephalic, the ocular area longer 
above, a little narrower behind than in front, the sternum plainly wider 
than the intermediate coxae, and very much narrower in front, the space 
between the anterior coxae not narrower than the width of the labium, 
legs 1, 4, 3, 8, the first much stouter that the others, and compressed, tibiae 
and metatarsi I and II furnished with stout spines disposed i;i two inferior 
rows, the posterior le'^s unarmed, the metatarsi with the tarsi III and IV 
longer than the patellae with the tibiae, trochanter IV cylindrical and 
long, scarcely shorter than the coxae, falces short, parallel, almost plai\e in 
front the inferior margin of the groove with 8 or 4 teeth. 



AGOBARDUS Keyserling. 1885. 

Agobardus Keyserling, Neue Spinnen aus Amerika, VI, p. 88. 

Cephalothorax about i longer than wide, nearly vertical on the sides, 
narrower in front and behind, and not wider than the third row of 
eyes, very convex above, falling steeply to the posterior border, and 
haying the cephalic part strongly inclined forward. 

Quadrangle of the eyes equally wide in front and behind, and much wider 
than long, reaching behind to the middle of the cephalothorax. 
Looked at from in fxont the first row of eyes seems to be strongly 
curved, and the side eyes to be separated from the middle eyes by 
more than their own radius. The small eyes of the second row are 
about halfway between the fore side eyes and the eyes of the third 
row, which are equal y distant from each other and from the lateral 
borders. 

Falces a little diverging, and as long and stout as the patellae of the first 
pair of legs. 

Labium not longer than wide, and only half as long as the maxillae, which 
are rounded in front and moderately wide. 

Sternum only a little longer than wide, and plainly wider than the coxae. 
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Legs {$ 1, 4, 3, 2, and ? 4, 8, 1, 2), moderately long, the first pair scarcely 
stouter than the others, thinly haired and with spines on all the 
joints; the metatarsus of the fourth has several at the beginning 
and end . Metatarsus and tarsus of the fourth a little longer than 
patella and tibia of the fourth, and these joints as long as the patella 
and tibia of the third . 

Abdomen not much longer than wide. 



WALA Keyserling. 1885. 

Wala Keysrrling, Neue Spinnen aus Amerika, VI, p. 30. 

Abdomen long and slender. 

Cephalothorax pcarcely wider than long, strongly rounded on the sides, 
much wider than the third row of eyes, contracted behind, not high 
above, and rather flat. The cephalic part slightly inclined forward . 

Clypeus very low. 

Quadrangle of the eyes wider than long, somewhat narrower in front than 
behind, occupying only about i ef the cephalothorax. Anterior 
row slightly bent, with the eyes racher near together. Eyes of the 
third row further from each other than from the lateral borders. 

Falces ($) rather elender, long, and diverging. 

Labium longer than wide, } as long as the maxillae. 

Sternum scarcely longer than wide and scarcely narrower than the coxae 
of the first pair of legs, much wider than those of the second. 

Legs ( 6 ) 1, 4, 8, 2, first pair in the male much longer and stouter than the 
others. Femur, tibia, and metatarsus of the first and second pairs 
with spines, which are found only on the femur and at the extremity 
of the metatarsus on the third and fourth pairs. Patella and tibia • 
of the fourth longer than the patella and tibia of the third; alsa^ 
longer than the metatarsus and tarsus of the fourth. 

This genus stands very near to Hyllus C. K., but is separated from it by 
the still shorter cephalothorax, by the absence of spines at the beginning 
of the metatarsus of the fourth leg, and chiefly in that the patella and 
tibia of the thitd are shorter than the patella and tibia of the fourth, and 
that the quadrangle of the eyes is a little wider behind than in front It 
is also somewhat like Sandalodes Key&, but is separated from it by the 
short, wide sternum, and the absence of spines at the beginniog of the 
metatarsus of the fourth. As to Mospus Kervdi it offers, beside other 
differences, the height of the clypeus in relation to the eyes, which is the 
principal difference. (Bei Mospus Keruli bietet ausser anderen Verschieden- 
heiten die Hohe dee Clypeus das am meisten in die Augen tretende Merk- 
mal der Unterscheidung). 
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GANESA Peckham. 1885. 

'Oanesa Peckham, Proa Nat Hist. Soc of Wisconsin, March, 1885. 

' Cephalothorax very low and flat, slightly contracted in front and behind, 
twice as long as wide, and a little wider than the third row of eyes, 
with a depression limiting the cephalic part Thoracic part twice 
as long as cephalic, truncated behind . 

Eyes forming a quadrangle a little more than i wider than long and equal- 
ly wide in the front and behind. Anterior eyes all separated, form- 
ing a line slightly curved * downward, the middle nearly three times 
as large as the lateral ejes. Eyes of the second row halfway between 
the dorsal and lateral eyes. Dorsal eyes further from each other 
than the lateral borders. 

Clypeus very low. 

Sternum wide and oval, narrower behind than in front Anterior coxae 
separated by the width of the labium. 

Maxillae less than twice as long as labium, wider at the extremity, par- 
allel 

Labium a little longer than wide, rounded at tip. 

Falces nearly vertical, not diverging, robust, short, ab*ut as wide as long, 
narrower at the insertion of the fang. 

JLega 1, 4, 2, 8, in both sexes. First leg much the stoutest, with the femu^ 
and tibia greatly enlarged, and patella slightly enlarged in both 
sexes. The patella with tibia of the thi^d shorter than patella with 
tibia of the fourth; metatarsus with tarsus of fourth shorter than 
patella with tibia. Tne third and fourth pairs have no spines. 

Abdomen long and slender, flattened above. 

ASAMONEA (Cambridge). 18G1). Simon. 

Syn., 1869. Asamonea Camrr , Ann. Mag. nat. hist, 1869, p. 14. 

1885. " E. Sim., Faune Arachnologique de TAsie Merid., 

Bull, de la Soc. Zool. de i^ ranee, t X.« 1885. 

We transcribe the following remarks on the genus Asamonea, from E. 
SimoD, (Materiaux pour servir a la faune Arachnologique de TAsie Merid- 
ionale Bulletin de la Societe Zoologique de France, t. X, 1885.) 

1 We speak of the anterior row of eyes as straight when a straight line 
from the top of the middle eyes touches also the top of the lateral eyes; 
curved, when a straight line from the top of the middle eyes cuts the lat- 
eral eyes; curved downward, when a straight line from the top of the mid- 
dle eyes passes above the lateral eyes. 
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The typical specits A. tenuipes has been described by the Rev. O. P. 
Can* bridge under the generic name of Asamonea, but the characters of 
the genus have never been formulated, the author having been of the- 
opinion, even at the time of its publication, that this new genus was sim- 
ply synonymous with Lyssomanes Heutz. It seems to us that the genu&< 
Asamonea ought to be re-establi&hed, a? it differs greatly in reality from- 
the genus Lyasomanes by the proportion and the disposition of the eyes- 
and the form of the labium; in Asamonea the region occupied by the six 
dorsal eyes is much wider than long, and the eyes are almost equal, the- 
scarcely smaller ones of the third pair are placed much within and near 
those of the second, the labium is as wide ^a long, while in Lyssomanes 
the dorsal ocular area is as long as wide or scarcely wider, the eyes of the 
third row are much smaller than the others, placed equally far in, but 
much more behind the eyes of the second row, finally the labium is much 
longer than wlda 
The characters of the genui Asamonea may be thus formulated: 
Cephalothorax low almost plane above, dorsal eyes 2, 8, 4, occupy a 
trapeziform area much wider than long, eyes of the third row scarcely 
smaller than the other eyes, and placed within and behind the eyes of the 
second row. Maxillae short, almost quadrate. Labium not longer than 
wide, a little attenuated and truncated. Superior spinnerets much longer 
than the inferior, biarticulate, the first articulation scarcely shorter than 
the second. Legs slender, rather long, 1, 4, 2, 8, furnished with long spines; 
me*atarsu9 IV much longer than the tibiae. 



SIMONELLA Peckham. 1885. 
Simonella Peckham, Proa Nat Hi^t. Soc. of Wisconsin, March, 1885. 

Body long, slender, nodose. 

Cephalothorax more than twice as long as wide, convex above, constricted 
near the middle; thoracic part twice as loug as cephalic. 

Eyes very unequal in size, 'placed in four transverse rows of two each, 
those of the anterior row almost touching. The quadrangle formed 
by the second and fourth rows is wider behind than in front, and 
wider behiLd than long. Eyes of the third row very small, and 
nearer to the second than to the fourth row. Eyes of the fourth row 
on the upper margin of the cephalothorax. 

ClypeiLs less than \ as wide as the anterior eyes, retreating. 

Sternum long, narrow behind. Anterior coxae separated by the width of 
the labium. 

3faa;i//ae twice as long as labium, wijest in the middle, tapering toward 
apex 

Labium as wide as long, truncated at tip. 

Falces stout and long, vertical, slightly diverging. 
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Legs 4, 8) 1, 2, slender, differing but little in thickness, the third and fourth 
pairs imarmed. Patella with tibia of the third shorter than patella 
with tibia of the foiu'th; metatarsus with tarsus of the fourth shorter 
than patella with tibia. 
Abdomen long, slender, much narrower in the middl& i 

Including Asamonea Cambi,, Simonella makes the sixth genus of the 
sub-family Lyssomanae, which includes those attidae which have the eyes 
in four transveri^e rows. Janus myvmaciaeformis Tacz. is nearest to Sim- 
onella, and Dr. Taczanowski, in describing that species, suggests that it 
ought to constitute a new genus. It differs, however, from Simonella, in 
that the first row of eyes occupies the whole of the face, and in the quad- 
rangle of the eyes being longer than wida Simonella is easily distin- 
guished by its nodose form from the other genera of this sub-family. In 
general appearaooe it most resembles Synemosyna Hentz. 
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REPORT OF THE SECRETARY. 



TWELFTH REGULAR ANNUAL MEETING, 

Held at Madison, Wisconsin, 



Rooms of Wisconsin Academy of 

Sciences, Arts and Letters, 
Capitol, Madison, Wisconsin. 

first session. 

Tuesday Evening, December 27th, 1881. 

Prof. Davies, General Secretary, read the minutes of the 
last meetings. Minutes were accepted and adopted. 

Profs. W. F. Allen, E. A. Birge, and S. D. Hastings were 
appointed a committee to whom was referred all nomina- 
tions for membership. 

The Treasurer's report was then read and referred to a 
committee consisting of Profs. W. F. Allen, A. O. Wright, 
and R. C. Hindley. 

The Treasurer also read the number of years that each 
member was in arrears for his dues, or also in advance upon 
his dues in virtue of the arrangement of dues made at the 
Eleventh Regular Annual Meeting; also the list of members 
who had failed entirely to respond to the demand for dues, 
was read. 

Professors Butler and Birge and Hon. S. D. Hastings 
were appointed a committee to consider the legality of the 
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action of the Academy in appointing Prof. Davies, who has 
been for nine years General Secretary, and George P. Dela- 
plaine who was for eight years Treasurer, of the Academy, 
Life Members, m virtue of long continued and unremu- 
nerated services in their respective oflSces. 
Academy adjourned until 9 o'clock, Wednesday morning. 



SECOND SESSION. 

December 28, 1881. 

Academy met at 9 :30 A. M. 

As the Secretary was unable to be present on account of 
sickness. Prof. A. O. Wright was elected Secretary pro tern. 

The committee on nominations reported, recommending 
the following persons; 

Prof. E. G. Smith, Beloit College. 

Prof. W. R. Higby, Lake Geneva Seminary. 

F. J. Lamb, Esq., Madison. 

Prof. R D. Salsbury, Beloit. 

Who were duly elected. 

The following report was presented : 

To the Wisconsin Academy of Jciences, Arts and Letters : 

The committee to whom was referred the constitutionality of the reso- 
lution presented at the last Annual Meeting of the Academy, constituting 
Life Members of the Academy in consideration of some eight years of 
-valuable official service, would respectfully report: that they do not regard 
the resolution as conflicting with the constitution, and they would there- 
fore recommend its adoption. 

Respectfully submitted, 

SAMUEL D. HASTINGS, 
E. A. BIRGE, 

JAMES D. BUTLER. 
Madison, December 28, 1881. 

This report was accepted and the resolution making Gen- 
eral Delaplaine and Prof. Davies Life Members was then 
adopted. 

The Auditing Committee reported approving the Treas- 
urer's report. 

Report adopted. 



i 
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Report adopted and the names so dropped are: 

Prof. W. F. Allen then read a paper on " Land Communi- 
ties among the Ancient Germans." 

Prof. E. A. Birge gave a verbal account of a paper on 
'' The Distribution and Function of the Large Ganglion Cells 
of the Frog's Spinal Cord." 

Prof. J. D. Butler read a paper on "Mediaeal German* 
Schools." Discussed by Prof. O. M. Conover and others. 

Prof. A. O. Wright, Secretary of the State Board of Chari-^ 
ties and Reforms read a paper * on " The Increase of In- 
sanity." Discussed by several. 

President Chapin gave a brief address relating to the 
work of the Academy. 

The following resolution offered by the Treasurer was 
adopted: 

Whereas, Thirty-one members of the Academy have this morning, 
been suspended from membership, for non-payment of annual dues under 
the rules of the Academy. 

Resolved, That any of the persons thus suspended may be restored to 
membership at any time by paying into the treasury the amounts due at 
the time of suspension. 

The Academy then proceeded to the election of officers 
with the following result: 

President — Prof. R. D. Irving. 

Vice-President of the Department of Science — Professor 
T. C. Chamberlain, of Beloit. 

Vice-President of the Department of Letters — Professor 
W. C. Sawyer, of Appleton. 

Secretary — Prof. E. A. Birge, of Madison. 

Librarian — Prof. A. O. Wright, of Madison. 

Curator of the Museum — Prof. R. C. Hindley, of Racine. 

Treasurer — Hon. S. D. Hastings, of Madison. 

Prof. W. F. Allen proposed the following amendment to 
the constitution, which under the rules lies over until the 
next meeting. 

Resolved, That the constitution be amended so as to abolish the Depart- 
ment of Arts. 

The election of Vice-President for the Department of Arts 
was suspended. 
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The following resolution offered by Prof. W. F. Allen was 
adopted : 

EesolvecL, That Secretary, Librarian and Curator compose a committee 
to have charge of the books and collections of the Academy. 

The following resolution offered by Prof. R. C. Hindley 
was adopted: 

Resolved, That the Academy favors and will foster to the best of its 
ability the establishment of Local, Literary and Scientific societies 
throughout the state. 

Resolution offered by Prof. O. M. Cono ver was adopted, as 
follows: 

Besoloed, That the officers of the Academy be requested to unite with 
those of the State Historical Society in urging upon the Legislature at its 
next session the importance of providing a suitable fire-proof building for 
the u?e of the Historical Library and the collections of the Academy and 
of the other State Societies. 

Academy adjourned for dinner. 



THIRD SESSION. 

Wednesday afternoon, 2:30 P. M. 

In the lecture room of Natural History of Science Hall, 
University of Wisconsin. 

President Irving in the chair. 

The following papers by Rev. S. D. Peet, were read by 
title : 

1. On Animism among the Emblematic Mound Builders. 

2. On the Fetichism Exhibited in the Village Sites and 
Burial Places of Emblematic Mound Builders* 

3. On the Tablets and Inscribed Plates of the Mound 
Builders of Ohio and Iowa compared with Aztec, Persian 
and Hindoo symbols. 

4. The Theory that the Mounds of the Ohio Valley were 
the Foundations of Communistic Houses Refuted. 

A paper was read by Mr. R. D. Salisbury, assistant to Prof. 
Chamberlin, of Beloit, on " The Dispersion of Drift Copper." 
Discussed by Professors Irving, Butler and Chamberlain. 

Prof. Birge gave an extempore lecture on " Recent Ob- 
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servations on Nuclear Division and their Relation to Theo- 
retical Zoology." 

Prof. Chamberlin then gave an interesting talk on 
'' American Glacial History in the Light of Recent Investi- 
gations/' and the " Harmony of Certain Observations with 
CroU's Hypothesis of the Origin of the Glacial Epoch." 

Mr. George Schumm, editor of the Radical Review, read a 
paper on "Proportional Representation in Legislation/' 
which was warmly discussed by many members. 

The following resolution was adopted: 

Resolved, That the General Secretary be requested to prepare a corrected 
copy of the constitution and by-laws for publication in Volume V of the 
transactions, and that he also prepare for publication a copy of all resolu- 
tions which refer to the management of the affairs of the Academy chat 
will be of general interest to*the members. 

Academy adjourned. 



EVENING SESSION. 

Held in the senate chamber of the capitol. 

A large audience greeted Prof. Butler, who kept his hear- 
ers interested in his description of his '^Visit to the Hawaiian 
Volcano." This paper was followed by a paper on " Human 
Liberty Empirically Considered/' by Dr. John Bascom. 

Adjourned. 
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THIRTEENTH REGULAR ANNUAL MEETING. 

Held at Madison, Wisconsin, December 2&th, 2'7th and 28th, 1882. 

Rooms op the Agricultural Society, 

Tuesday, December 26th, 7: 30 P. M. 
The Academy was called to order by Pres . Irving. 
The minutes of preceding meeting read and approved. 
The Treasurer's report was given, as follows : 

Balance on hand, 1881 •. $836 49 

Received from annual dues 31 00 

Received from life member (G. H. Paul) 100 00 

Total $957 49 

Paid out on warrants 70 08 

Balance December, 1882 $887 41 

The report was referred to Mr. Lamb, Prof. Butler and 
Dr. Hoy, who reported favorably on it, and it was received 
and adopted. 

The Publishing Committee reported the publication of 
Vol. V of the Transactions, that the state had furnished $90 
for cuts, which sum was suflBcient to pay the expenses of 
those in the volume. 

The President and Secretary made brief verbal reports of 
matters in their respective offices. 

The amendment to the constitution abolishing the Depart- 
ment of Arts was lost, (see p. 345). 

The matter of publishing Vol. VI was referred to a special 
committee consisting of Profs. Irving, Wright, Allen and 
Dr. Hoy, and their report made the order of business for 
Thursday morning. 

Dr. Hoy, Prof's. Allen and Peckham were appointed a 
committee on nominations. 

Mr. S. W. Willard, of DePere, was elected as an annual 
member. 

Capt. John Nader was unanimously elected Vice Presi- 
dent for the Department of Arts. 

Adjourned. 
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Wednesday Morning, 9:30. 

President Irving called the Academy to order. 

Messrs. C. R. Vanhise and Wm. Trelease, of Madison, 
were elected annual members. 

Voted: that G. D. Swezey, ofDoan College, Crete, Ne-. 
braska, have twelve copies of Vol. V., of the transactions. 

Voted: that Dr. Hoy have six each of Vols. IV and V. 

Voted: that parties applying for copies of the transac- 
tions be required to pay postage on the same. 

Voted: that each contributor be entitled to eight copies of 
the volume wherein his paper appears. 

Voted: that the Secretary prepare and send to each con- 
tributor with his proof sheets a blank to be filled out by him, 
indicating the number of extra copf es of the paper to be 
printed at the expense of the author. 

Voted: that a committee of two be appointed to consider 
the formation of branch societies, to report Thursday even- 
ing. 

Dr. Elmendorf and Prof. Emerson appointed as such com- 
mittee. 

The following papers were then read: 

" Who Built the Mounds," and " Who made the Copper 
Tools/' by Dr. P. R. Hoy, of Racine. 

" The Mound Builders," by Dr. Day, of Wauwatosa. Dis- 
cussed by Dr. Butler, Prof. Allen and others. 

Mr. D. P. Blackstone, of Berlin, elected an annual mem- 
ber. 



AFTERNOON SESSION. 

2:30 p. M. 
Vice President Sawyer in the chair. 
Prof. Emerson's paper on Greek Religion was read and 
discussed. 
Adjourned, 4:30. 
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EVENING SESSION. 

Supreme Court Room, 7 : 30. 

President Bascom in the. chair. 

Paper, " The Unity of Moral Ideas," by Rev. C. Caverno, 
Lombard, HI. Discussed by President Bascom and Mr. 
Richards. 

Adjourned. 

THURSDAY MORNING. 

9:30. 
President Irving in the chair. 

Messrs. G. E. Brown, Madison, Wis.; D. H. Morgan, Al- 
bany, Wis.; R. G. Norton and S. Mills, Madison, Wis., elected 
annual members. 

The committee on publication of Vol. VI reported and 
their report was unanimously adopted by article as follows: 

RESOLUTIONS. 

1. The standing Committee on Publication are authorized to proceed at 
once '.o the preparation of Vol. VI of the Transactions of the Academy. 
Said volume to have it9 contents arranged according to meetings and not 
according to departments. 

2. The Secretary of the Academy shall be charged with the special duty 
of overseeing and editing the publication of future volumes of the Tran- 
sactions. 

8. The Transactions of the Academy hereafter published shall contain: 
(a) a list of officerd and members of the Academy; (6) the charter, bf-lavirs 
and constitution of tbe Academy as amended to date; (c) the proceedings 
of the meetings; and {d) such papers as are duly certified in writing to the 
Secretary as accepted for publication in accordance with the following 
regulations, and no other: 

(4.) Hereafter every author of a paper, whether it is to be read by title 
only, or in full, shall submit, at tbe time of reading, a brief abstract in 
writing, of the contents of the p:iper (not to exceed one half printed page 
in extent), which abstract shall in all cases be printed in f uU in the pro- 
ceedings of the meetings of the Academy; and no paper shall be received 
for reading that is not accompanied by such abstract. Provided that for 
Vol. VL of the Transactions the Secretary shall procure such abstracts of 
papers hitherto read. 

(5.) Papers to be printed in full or in part in the Transactions must be 
requested of their authors by a Sub-Committee of the Standing Committee 
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on Publication, which Sub-Committee shall consist of the President and 
Secretary of the Academy and the Vice-President of the Department in 
i^hich the paper fa- Is; this Subcommittee to have the authority to request 
for publication portions only of papers, when it shall deem desirable to 
them to do so. 

(6). In deciding as to the papers to be called for for publication, the 
committtee shall have spcial regard to its value as a genuine, original 
contribution to the knowledge of the subject discussed. 

(7.) In case the committee sliall not feel competent to decide as to the 
value of a paper, on account of its special or technical character, it shall 
be their duty to call upon the author to agree with them upon some prom- 
inent specialist or specialists, whose opinion as to its value shall be asked, 
and shall decide the question of its publication. 

(8.) These resolutions shall not be construed so as to restrict the present 
freedom of members in reading papers before the Academy. 

(9.) The Sub-Committee on Publication shall be charged with insisting 
upon the c^^rrection of errors in grammar, phraseology, etc., on the part of 
authors, and shall call the attention of authors to any other points in their 
papers, which in their judgment appears to heed revision. 

(10.) The Publishing Committee are authorized to expend not to exceed 
one hundred dollars for illustrations to VoL VI of the Transactions. 

ROLAND D. IRVING, 1 
W. F. ALLEN, I ^ 

P.R. HAY, ^Committee. 

A. O. WRIGHT, J 

Papers read: 

" The effect of local attractions on the Plumb line and Sea 
Level/' Prof. J. E. Davies, Madison. 
" Time and Tide/' Capt. John Nader, Madison. 

Nature and Freedom/' Prof. J. J. Elemendorf, Racine. 

Sorghum Sugar/' M. S. Swenson, M. S., Madison. 

Adjourned, 12:30. 

\ ■ 

AFTERNOON SESSION. 

President Bascom in the chair. 

Prof. Elmendorf read a paper entitled '^ The Ideal Man." 
Prof. A. O. Wright read a paper on ^* Pauperism." 
Prof. Allen read a paper on " The Sochemanni." 
Read by title: 

D. P. Blackstone, '^ The Variations in the attractions due 
to the figure of the attracting Bodies." 

E. A. Birge, " Embryology of Panopaeus Sayi.' 
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THURSDAY EVENING. 

7:30 P. M. 

President Bascom's paper, " The Universality of Laiv," 
read and warmly discussed by many members. 

Mr. Lamb was elected chairman of the meeting. 

Report of the Committee on Branch Societies was accepted 
as follows: 

Article one favoring the formation of such societies was 
adapted and the remainder was referred to a committee 
consisting of the council and Professors Elmendorf and 
Emerson to report at the next annual meeting. 

Voted: that the Secretary of the Academy be and hereby 
is instructed to convey to the parties of the Supreme Court 
the thanks of the Academy for their kindness in opening 
-the court room to its meetings. 

Voted: that the Publishing committee be authorized to 
stitch and cover, at the expense of the Academy a sufficient 
number of the Transactions of each meeting when printed, 
to supply exchanging societies, if the same shall appear 
Jiecesssary to said Committee. 

Adjourned 9:30. 
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